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THE NOBODIES,-A SEA-FARING FAMILY. 


By Rev. T. R. R. StespsBine, M.A., F.R.S., F.L.S. 


CHAPTER II. 
A MAKER of proverbs has asserted that the unexpected 
always happens. Yet there would be something tedious 
and paradoxical in always expecting it. Even the 
frequency of its occurrence, however proper to be urged as 
an inducement to thrift, is little more in itself than a 
measure of human ignorance. As a rule parallels are 


soon found to things that at the first glance appear 
unique or completely unconventional. Our present sub- 
ject may seem to have even less connexion with the 
Chinese empire and archaic eustoms in the south of 
France than with toads and fishes. Yet all these can throw 











a certain illustrative light upon it. The Chinaman is 
said to make an excellent nursemaid. By the custom of 
the couvade in Provence, when a child is born, it is the 
father who takes to his bed. The Surinam Water Toad, 
Pipa americana, carries her eggs when laid and until 
hatching in little pits on her back. If you wonder how 
they get there, you are told that the arrangement is due 
to the skilful care of the male parent. Among the so- 
called pipe fishes it is no longer a question of easing the 
mother's burden by a transfer of the eggs from one part 
of her body to another. Her mate takes upon himself the 
entire charge of them. Either they are gummed to his 
yielding and solicitous breast, or as a masculine marsupial 
he receives them into the safe keeping of a special ventral 
pouch. How little such things fall in with ordinary and 
long prevailing ideas of what is natural may be judged 
from the following narrative. 

It has been already explained (KNow1ener, Vol. XXV., 
p. 39) that in the Pyenogonida there are normally seven 
pairs of limbs or appendages more or less limb-like. In 
sound adult specimens the last four pairs are always 
present, but of the first three one pair may fail, or two, or 
all. It is with the third of the first three that we are 
immediately concerned. These are always much slighter 
and shorter, though they sometimes have more joints, 
than the long clambering legs behind them. Their attach- 
ment too is somewhat different, being rather ventral than 
expressly lateral. Those that are most numerously jointed 
have the last three, or four, or five joints coiled in a 
helpless looking way, and anyone regarding these appen- 
dages as walking-legs might be inclined to think them a 





Ovigerous leg of Pallenopsis fluminensis (Kroyer). After Meinert. 


mistake or a case of arrested development. He would 
perhaps congratulate the genera and species that had 
dispensed with organs so inefficient. Quite at the outset, 
however, in the history of the group, it was observed that 
these appendages when present bad one important 
function for which they were well fitted, that of carrying 
the eggs. Obviously for the naturalist they carried like- 
wise the advantage of enabling him without trouble to 
decide the sex of his specimens, whenever the ova happened 
to be present. The ingenious Dutchman, Job Baster, 
previously mentioned, having many specimens of Pycno- 
gonum littorale at command, had further observed that 
some of them were entirely devoid of these ovigerous legs. 
That was still more convenient, as making clear the sex of 
the specimens, whether the eggs happened to be present 
or not. For eighty years indeed this facility was up- 
held by scientific teaching, till in 1845 it was demolished 
by Henrik Kréyer, the masterly naturalist of Denmark, 
who pointed out that in several genera and species the 
appendages of the third pair were constantly present, 
whether the specimens were male or female. In 1849 
M. Dujardiu published the mystifying account of a 
Pyenogonum littorale which had eggs ready to be laid, 
but no ovigerous legs on which to lay them. A similar 
specimen was described by Dr. P. P. C. Hoek in 
1877, anda female Phovichilidium in like circumstances 
by Dr. Semper in 1874. Dujardin left the difficulty alone. 
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Semper thought that the legs would be developed by the 
time they were wanted. Hoek inferred that some females 
could do without them. Hoek was right so far as he 
ventured to go. A still more complete solution of the 
enigma, which had remained unsolved for more than a 
hundred years, was on the eve of being published. In the 
same year, 1877, the Italian author Cavanna announced 
the surprising but no longer deniable fact that it was not 
the female at all but the male on whose ovigerous limbs 
the eggs were supported. There may be but a single 
clump carried by the two legs in common, or on each leg 
a packet, or several packets, or the eggs distributed singly. 





Lateral view of Chatonymphon hirtipes (Bell) ; the walking legs 


omitted. After Sars. 

Whatever the variations of arrangement, a large clutch of 
small eggs or a small clutch of large eggs, or otherwise, 
with them all it is the father that is the fostering nurse. 
Nor does he undertake the duty in any casual way, without 
the highly-developed preparedness that befits so tender an 
office. Seeing that he may upon occasion be required to 
take charge, not of twins or triplets merely, but of a 
thousand eggs in one cargo, it is just as well that he 
should have some appliances ready for this multiple 
trusteeship. Now, as explained by Dr. Dohrn (“ Die 
Pantopoden des Golfes von Neapel,” pp. 33, 67), in all 
males but not in the females of the Pycnogonida the 
fourth joint of the ambulatory legs is provided with a 
gland which through apertures one or many exudes a 
viscid secretion. Dohrn, probably with an eye to the 
masquerading ingenuity of spider-crabs, proposes to 
explain the use of this cement as enabling the animals to 
coat themselves over with extraneous articles. To this 
Hoek pertinently objects that in the economy of this 
group adhesive patches from the outside world or dis- 
figuring disguises of any sort are very far from being 
coextensive with the occurrence of the glands. Besides, a 
much better explanation is available. Since Dohrn him- 
self specializes the glands as a masculine feature, one can 
scarcely refrain from agreeing with Hoek’s suggestion 
that their purpose is to agglutinate the eggs about the 
appropriate paternal limbs. Nevertheless it must be 
admitted that in one remarkable genus to be hereafter 
noticed, though there are ovigerous legs in both sexes, no 
observers have yet found these legs with ova adherent to 
them in either sex. Also in a solitary example of Nymphon 
brevicaudatum, Miers, Dr. Hoek found the exceptional 
combination of highly-developed ovaries and a distinct 
egg-mass on the ovigerous leg. The explanation of this 
might be that a female specimen had casually developed a 
male characteristic, or that a father not too seriously 





devoted to his domestic duties had for once stuck the eggs 
on to his wife’s leg instead of his own. 

Since many females retain these limbs, on which perhaps 
in a past age they regularly carried the ova though they 
carry them no longer, the enquiry will be made, why do 
they still retain the limbs without the office? The answer 
to this is that they have an additional function which 
explains their retention. Only, this answer does not seem 
very flattering to the females which have given up the 
limbs. For the function intended is that of cleansing 
feet. For this no doubt they are as well adapted as the 
paw of the domestic cat or as the curiously modified 
appendages in some of the Entomostraca, which the 
Germans have called Putzfiisee or dressing-legs. One 
may charitably suppose that the female Pycnogonids no 
longer possessed of this wholesome apparatus satisfy 
decorum by employing in its stead the larger but very 
similarly constructed ambulatory limbs. The latter in 
this community show no averseness to the adoption of 
anomalous functions. 

The attendance of the males on the business of the 
nursery is susceptible, as we have seen, of illustrative 
comparisons. Not so easily will a zoologist, by appealing 
to common fame, detract from the uniqueness which the 
other sex exhibits in the position of the ovaries. To the 
thorough philosopher and to the thoroughly ignorant all 
things are much on a level as alike miraculous or alike 
common-place, but to the general ruck of us who know 
just enough to derive pleasure from knowing more, the 
discovery that eggs can be developed in a creature’s leg is 
generally when first made an exciting experience. In the 
famous apologue by which Menenius Agrippa drew back 
to their allegiance the revolted populace of Rome, his 
point was that the body politic resembles the organization 
of an animal, in which, however active and hardworked 
and unpampered the limbs may be, they would speedily 
lose their place and power in the 
world, were it not for all that goes on 
in the trunk to sustain the life of the 
individual and secure the permanence 
of the species. A plebeian, a prole- 
tarian, with natural knowledge some 
two dozen certuries in advance of his 
age, might have answered that there 
was no absolute need for any such 
monopoly on the part of the trunk; 
that in the Pyenogonida, small 
animals abounding on the shores of 
Italy, the limbs had asserted them- 
selves and known how to reduce the 
body to proper subordination and 
insignificance. This at any rate is the 
ase, that in the marine animals we 
are now considering nature has chosen 
to follow a course different from that 
pursued in mites or myriapods, insects 
or crustaceans, spiders, harvestmen, or 
scorpions. Here only, so far as at 
present appears, have we the intestine ambulatory limb of 
of both sexes and the ovary of the Pl/ene  brevirostris. 

: ae After Sars. 

female prolonged far into the limbs. 

Many of the species have an integument sufficiently trans- 
parent to exhibit these intra-crural peculiarities without 
the least pretence of prudery. Pallene brevirostris, 
Johnston, first recorded from Great Britain but by 
no means confined to our islands, is one of these 
pellucid species. That the same or closely related, 
forms have been variously named empusa, phantoma, 
spectrum, as though they were disembodied spirits, is 
due to that corporeal meagreness which is more or less 
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characteristic of the whole group. There is also a 
Pallene emaciata, the starveling Pallene. Some may be 
inclined to suggest that it was this very tenuity of the 
almost evaporating trunk that put a force upon nature to 
make a grotesque use of the jointed legs. Nothing of the 
kind can be truly urged. In the Caprillidea, where also 
such names as spectre-shrimp and skeleton-shrimp are 
applicable and have actually been applied, and in equally 
thread-like amphipods of the genus Rhabdosoma, no such 
device is made use of. Nature there arranges that the 
intestinal and ovarial apparatus shall be in their ordinary 
situation, and, as though to prove an unfettered inde- 
pendence of action, goes about in those very instances to 
diminish the number or the size of the jointed limbs. 





After Sars. 


Pallene brevirostris, Johnston. 


From the figure of Pallene it will be seen that the eggs 
are formed in the dilated fourth joint of the walking-leg. 
This is their usual position, and they occur not in one leg 
only but in each of the eight. The sexual openings of 
both male and female are in the second joint. Asa rule 
those of the female are found in the second joint of all the 
eight legs, those of the male only in the last two pairs, 
though sometimes in the last three or limited to the last 
pair of all. The genus Pycnogonum has them for both 
sexes only in the last pair of legs. Though so strangely 
ramified and well provided with orifices the ovary is found 
to be, strictly speaking, a single structure. This, however, 
is subject to the presumption from analogy that at a 
particular point of the body two members of an original 
pair have coalesced. The ovarial prolongations usually 
extend only to the end of the fourth joint of the leg, but 
Dr. Dohrn describes a species, found commonly in the Bay 
of Naples, and named by him Clotenia conirostris, in which 
the ovaries extend to the end of the sixth joint in all the 
legs, ‘‘ producing along the whole stretch ripe eggs which 
are of considerable size and give the legs a striking 
appearance.” 

The number of eggs that are laid, or at least that the 
male has to take charge of at any one time, is very variable. 
In the genus Pallene, Professor Sars and Dr. Dohrn call 
attention to the fewness of the eggs. In the British 
species P. brevirostris, Sars says that they are as a rule 
about six on each leg, and he speaks of them as similarly 
few in number in P. producta, a species which he describes 
from Norway. <A specimen, however, taken off Millport 
in the Clyde, having characters which seem to justify its 
identification with P. producta, carries thirty-eight eggs in 
one packet and forty-six in the other. This species does 
not appear to have been previously recorded from Great 
Britain. 

An Irishman explained the want of hospitality from 
which he had suffered by saying that no one had thought 








of asking him, Have you a mouth, Patrick? In the 
Pycnogonida there is indeed a mouth, though to match 
the rest of the structure a peculiar one, of which the 
description must be deferred to a later opportunity. It is 
mentioned here as undoubtedly the orifice through which 
food is introduced, and because it leads as usual into the 
intestine of which some other characters are so very un- 
usual. It might be thought singularity enough for an 
alimentary canal to push prolongations through numerous 
joints of the strongly geniculating limbs and sometimes 
also into the proboscis of its owner. But this is not 
sufficiently exceptional by itself to satisfy the Pycnogonida. 
With crustaceans the intestinal tube, whether it be straight 
or curly, is very commonly made conspicuous to the 
observer and defined throughout its course by its dark 
and compact contents. There is a column of residual 
matter from the food which has served its purpose of 
alimentation. There are arrangements for the expul- 
sion of these waste products from the body. But 
in the Pycnogonida no such residuum is perceived, 
even when their bodies are so translucent as to show 
clearly the ganglia and commissures of the nerve-chain. 
No naturalist appears to have witnessed in these 
animals that expulsion of reliquie, of which most 
arthropods and vertebrates are at little pains to make 
any concealment. There are, however, the requisite 
muscles for opening and closing the aperture of the caudal 
segment, and of this Dr. Meinert remarks that ‘the 
intestinal canal opens in the end of it with a weak 
squirting apparatus.’ But Meinert’s observations were 
made on preserved specimens, whereas Dr. Dohrn says : 
“In spite of hundreds of observations of living Pycnogonida 
under the microscope I have never seen the exit of solid 
material from the terminal orifice, nor ever remarked 
coloured fluids in the end part of the intestine.’ He is 
driven, therefore, to suppose that these creatures can 
avoid importing into their organism anything indigestible, 
or that they can in some way absorb all that they actually 
swallow. It seems a truly ethereal system of eating and 
drinking. Dohrn thinks that it may help to explain 
another difficult point. The Pyenogonida have no trachee, 
no lung-books, no branchiz, and in Dohrn’s opinion the 
integuinent is not permeable for that interchange of gases 
which is necessary to respiration. Yet they must breathe, 
and as the terminal aperture has been redeemed trom 
vulgar uses and left with nothing to do, he lets them 





Only appendages of right side shown, 
After Dohrn. 


Barana castelli, Dohrn, 


breathe through that. Hoek inclines to think this solution 
of the problem rather rhapsodical, or as one might say 
Aristophanic.* He prefers to believe that the skin is in 


* See Aristophanes, The Clouds, line 159, but compare also Huxley, 
The Crayfish, note viii., p. 853, 
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truth respiratory. Whatever the right explanation may 
be, Dr. Dohrn was encouraged in bis view of the matter 
by an incidental result to which other investigations gave 
rise. He cut in two a specimen of his species Barana 
castelli, for the sake of examining its anterior half. The 
remnant, which comprised the last three pairs of legs, 
was thrown back into the water. To his astonishment 
this dimidiata Barana, this headless section, the brainless 
hind-quarters of an animal, “lived for many weeks, the 
movement of the fluids of the intestine and body went 
regularly on, the creature moved its limbs completely like 
an undamaged specimen, even the eggs appeared to grow 
more and more mature.” Once again it must be allowed 
that if not the wholly unparaileled, at least the very much 
unexpected had come to pass. In detachment the leg 
of a “ harvestman” (Phalangium) by its long-continued 
twitchings presents an uncanny and reproachful appear- 
ance, but that is only faintly comparable with the spook- 
like behaviour of this Barana, which walked and all but 
talked weeks and weeks after its head was cut off. 


SM 


VEGETABLE MIMICRY AND 
HOMOMORPHISM.—II. 


By Rev. Arex. 8. WILSON, M.A., B.SC. 


Tue curious shapes of some exotic orchids are probably 
advantageous from their resemblance to insects and 


birds. One of our native orchids Listrea ovata has a 





3.—Orchid and Beetle. 


Fig. 


flower which in shape decidedly resembles a species of 
beetle, Grammoptera levis, by which it is fertilised. 
Perhaps in this case the insect mimics the flower, as 
certainly happens with a pink-coloured Mantis in Java, 
which so exactly resembles a pink orchid that butterflies 
are attracted to it in mistake. The insect is carnivorous, 
and lies in wait for its prey, which is easily secured 
by the help of this strange disguise. Mutual resem- 
blances of this description are rather characteristic of 
the Orchidaceez. From their resemblance, real or fanci- 
ful, to butterflies, moths, bees, spiders, &c., various species 


_ 








Fie. 4.—Orchids resembling Insects. 


of Habenaria, Neotinea and Ophrys derive their names— 
the butterfly, spider, bee and fly orchises. 





In the orchid Ophrys muscifera are two little pro- 
tuberances regarded by the late H. Miiller as pseudo- 
nectaries. Of this class of deceptive contrivances, how- 
ever, we have a better example in Parnassia palustris, 
one of the saxifrages. This flower has five fan-like scales 
alternating with the stamens; the margins of the scales 





Fie. 5.—Pseudo-nectaries of Parnassia. 


are fringed with hair-like processes, and each hair is 
capped with what appears to be a drop of honey. These 
are really hard dry knobs, but so much do they resemble 
drops of honey that flies lick them before discovering 
the imposture. The intention of these sham nectar- 
drops may either be to decoy unprofitable guests from 
the real nectar, of which a limited supply is produced 
in the hollow of each scale, or to advertise it for the 
benefit of the more intelligent visitors. 

Somewhat analogous to these pseudo-nectaries are the 
greenish swellings which arise on the veins of the petals 
of Eremurus. These little swellings present a striking 
resemblance to aphides or plant-lice, and Kerner states 
that a fly accustomed to hunt after aphides pierces and 
sucks the swellings, apparently mistaking them for the 
insects. 

Relations which remind us of the pink orchid and 
Mantis mentioned above, seem to exist between the little 
bladders of Utricularia and the entomostracans. The 
bladder-wort is a carnivorous plant with small sub- 
merged vesicles in which minute insects and entemo- 





Fig. 6.—Bladderwort and Entomostracans. 


stracans are caught. In shape these little traps of 
Utricularia are not unlike the body of a crustacean ; 
the stalk corresponds to the tail, and near the entrance 
of each bladder are several antenne-like filaments so 
resembling certain appendages of the crustaceans that 
they impart to the structure a ludicrous resemblance to 
such an entomostracan as Daphne. 
This curious likeness was remarked 
by Mr. Darwin and can hardly be 
altogether accidental; perhaps the 
prey is more readily induced to 
approach the snare by reason of the 
resemblance. Here also may be men- 
tioned the imposture practised on its 
victims by Darlingtonia, another 
insectivorous plant. In the hood of 
its pitcher-like leaf are several trans- 
parent spaces through which the light 
shines into the interior; to these the |, , Se: 
imprisoned flies are attracted and Pie, oe ee 
: y of Darlingtonia. 
thereby diverted from the only open- 
ing through which escape is possible. 
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“ windows” for real openings the captives exhaust them- 
selves in vain efforts to regain their liberty and are 
ultimately precipitated into the depths of the pitcher. 

The flowers of the ox-eye daisy and the feverfew are 
very much alike, and this was adduced by the late 
Mr. Grant Allen as a possible case of mimicry. But 
the probability is that in this instance the resemblance 
is merely homomorphic. The colours of flowers are 
distinctive as well as attractive. Where two species of 
plant grow together and are in blossom at the same time 
it is to their disadvantage to have the flowers of the 
one mistaken for those of the other. To secure cross- 
fertilisation it is needful that the insect visitors pass 
from one flower to another of the same species, other- 
wise the pollen will be conveyed to the stigmas of the 
wrong species. It is of importance that the fertilising 
agents should be able readily to distinguish different 
flowers, and this is no doubt one reason for the diversity 
of their colours, shapes and odours. This circumstance 
must operate as a check against the production of 
mimetic blossoms; it will not, however, prevent flowers 
from acquiring a likeness to any object other than a 
flower. 

Mimetic resemblances are much more numerous 
among fruits and seeds than in flowers. A very curious 
example is Ophicaryon paradorum, the snake-nut of 
Demerara, inside which is the coiled embryo resembling 
a small snake. Among others mentioned by Lord 
Avebury are 7'ricosanthes anguina, the pod of which 
assumes a snake-like guise ; Scorpiurus vermiculata, with 





Fie. 8.—Mimetic Seeds. 


pods in the form of a worm or caterpillar; S. swbvillosa 
and Biserrula pelecinus, where the resemblance is to a 
centipede and certain lupines with spider-like seeds. 
The seeds of Abrus precatorius, Martynia diandra, 
Jatropha, the castor oi] plant and the scarlet runner 
mimic certain beetles. The presence of a caruncle repre- 
senting the head of the insect renders the imitation 
more complete; this structure takes no part in 
germination, and Kerner is of opinion that it prevents 
the ants from attacking the substance of the seeds which 
they drag about from place to place. The ox-tongue 
and cow-wheat have worm-like seeds, and several plants 
have fruits difficult to distinguish from little pieces of 
dry twig. The jet-black, shining seeds and achenes of 
Delphinum, Helleborus, Juncus, Atriplex, Polygonum, 
etc., are easily mistaken for beetles; the brightly 
coloured seeds of Jris Germanica are also in all 
probability mimetic. 

The beautiful glossy scarlet and black piebald seeds 
of Abrus known as rosary beans perhaps escape 
destruction through birds mistaking them for some 
nauseous insect gaudily attired in warning colours. But 
from the manner in which the seed vessels of Jris and 
Abrus dehisce and expose their seeds the brilliant colours 
of the latter would appear to subserve dissemination 
rather than protection. Such hard seeds are probably 





dispersed through the agency of insectivorous birds, 
which seize them in mistake for their more legitimate 
prey. According to Lord Avebury the beans of Abrus 
mimic the beetle Artemis circumusta. The smaller seeds 
known as crab’s eyes are coloured in an analogous 
manner. These cases are the less surprising if we have 
regard to the fact that the great majority of dry fruits, 





Fic. 9.—Piebald Beans of Abrus. 


though green while growing, become black or brown 
when they fall to the ground, so that their general tint 


corresponds with their surroundings and tends to 
concealment. 

<—>— 
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THE ARCETRI OBSERVATORY, FLORENCE. 
By W. Aurrep Parr. 


Tue beautifully ‘llustrated brochure* on the Arcetri 
Observatory, just issued by its Director, Prof. Antoion 
Abetti, draws attention to an institution which, standing 
as it does on the classic ground dedicated to the memory 
of Galileo, and overlooking the broad valley of the Arno, 
possesses an interest equalling that of many a larger 
and better known observatory. As far back as the 
year 1774, Florence, which could justly claim to be con- 
sidered the intellectual capital, as it was nearly a century 
later, if but for a short period, the political capital of 
Italy, possessed a small observatory divided into an 
astronomical and a meteorological department, which 
formed part of the building of the Museum of Svience and 
Natural History, occupying a wing of the Pitti Palace, in 
the Boboli Gardens. The history of this museum is in 
itself of extreme interest, as it was established under the 
rulers who succeeded Ferdinand II., Grand-Duke of 
Tuscany (1621-1670), during whose reign was founded its 
more celebrated predecessor, the famous Accademia del 
Cimento, itself called into existence by the works of 
Galileo and his school. 

Among the earlier astronomers who worked at the 
Florence Observatory may be mentioned De-Veecchi, who 
died in 1829, and Pons, celebrated for his cometary 
researches. Amici, who succeeded Pons in the director- 
ship, was a noted physicist and optician of his time, and 
did much to re-establish for Florence the reputation it had 
enjoyed in Galileo’s time as a centre for the construction 
of optical instruments. Amici’s objectives were justly 
celebrated, one of his best and, at that time, one of the 
largest in existence being the excellent 11°5-inch object- 
glass still in use at the Observatory. The chief astronomical 
activity of Florence, however, may be said to have 
commenced with Donati, who, towards the end of 1859, 
succeeded Amici as Director of the Observatory, and 
through whose exertions principally the astronomical 
department was transferred to its present more favourable 
position on the hill of Arcetri, to the south of the city 
and quite close to the villa where Galileo died. Donati, 
who commenced the construction of the new observatory 
building in 1869, had already become universally known 

* “T/osservatorio Astronomico di Arcetri; 
Illustrazioni,’ Firenze, 1901. 
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in connection with the great comet which bears his name. 
This comet, detected by him in Florence as a faint 
nebulous spot, on June 2nd, 1858, developed in a few 














Arcetri Observatory, Florence (South Front). 


months’ time into one of the most superb celestial 
spectacles ever witnessed, its nucleus rivalling Arcturus 
in splendour, while the tail extended over an are of forty 
degrees, forming a magnificent object in the autumn skies 
of that year which it graced for one hundred and twelve 
days. The building operations, which lasted some three 
years, being completed, the new Observatory was formally 
opened on October 27th, 1872. Donati, however, was 
unhappily not destined to long enjoy the advantages of 
its improved position, for he died suddenly on September 
19th, 1873, but forty-seven years of age. For a brief 
interval, under the care of an assistant, the Observatory 
came, in 1875, under the management of Tempel, who, 
adding the skill of an accomplished draughtsman to his 
accuracy as an observer, executed a quantity of very 
beautiful drawings of nebule with the aid of the Amici 
equatorial, noticed above, and smaller instruments. During 
Tempel’s directorship, however, certain structural defects 
had made themselves apparent, so that at his death in 
1889 considerable alterations were undertaken which have 
brought the building and its instrumental equipment into 
line with the most exacting modern requirements, and, 
under the present Director, the Observatory has taken up 
an important position among the observatories of Italy. 
Such, in brief, is the history of an institution which may 
be said to have sprung directly from the founder of ob- 
servational astronomy, and it was but fitting that Prof. 
Abetti, in his inaugural address delivered at the re-opening 
of the University of Florence for the present session, 
should have drawn attention to the close relationship 
existing between Galileo and his school, and the Arcetri 
Observatory. Indeed, the spirit of Galileo seems to per- 
vade the classic hill of Arcetri on which the Observatory 
stands, for close by lies his villa, il Gioiello, where he was 
visited by Milton, in 1638, and where he spent the de- 
clining years of his life, having been chiefly attracted 
towards this spot by reason of its proximity to the Convent 
of San Matteo, where his two daughters, Suor Maria 
Celeste and Suor Arcangela, lived as nuns. It was in this 
villa that Galileo sought retirement after returning, still 
a prisoner, from his memorable visit to Rome, whither he 
had been summoned by Pope Urban VIII. to abjure 
before the tribunal of the Inquisition the “heresies” of 
the Copernican doctrine; and it was here that his 
favourite daughter, Suor Maria, undertook the filial task 
of reciting weekly the seven penitential psalms which 
formed part of her father’s sentence. Now it was that 
the great astronomer was justly characterised by Byron 





as “the starry Galileo with his woes,’ for he was soon 
struck with total blindness. “The noblest eye,” as his 
friend Castelli expressed it, ‘“‘ was darkened—ap eye so 
gifted that it may be said to have seen more than the 
eyes of all that are gone, and have opened the eyes of all 
that are to come.” His death followed but a few years 
afterwards, on the 8th January, 1642, when he was in the 
seventy-eighth year of his age. 

Its associations alone would thus ensure for Arcetri an 
honoured position’ among observatories, quite apart from 
the fact that it occupies a site which, for historic interest 
and natural beauty of surroundings, is almost without a 
rival in Europe. Standing on the terrace of the Observa- 
tory, the eye ranges over a magnificent prospect, which is 
bounded on the eastern horizon by the wooded heights of 
Vallumbrosa, and on the western by the distant Carrara 
Mountains, while southward lie the beautiful hills of 
Chiauti, and on the other side, Fiesole, and the lofty spurs 
of the Apennines, at whose foot lies Florence in the broad 
“valley down which the yellow Arno steals silently 
through its long reaches to the sea.” 

—— : ie 
ASTRONOMY WITHOUT A TELESCOPE. 
By E. Watter MAunpDER, F.R.A.8. 
XIL.—THE MARCH OF THE PLANETS. 


Tue nightly procession of the stars across the sky was not 
the only celestial movement which impressed the observers 
of old. The coming and going of the planets held an 
even stronger attraction for them, and the mystery of 
their wanderings, which seemed at first sight to be so 
lawless, was the subject of much deep speculation. But 
this field of work has been so completely occupied in 
modern times by the transit circle and allied instruments 
that it is now hopeless for the ‘Astronomer without a 
Telescope” to dream of obtaining results of any real value. 
The only thing that he can do is to imitate his fore- 
runners and to familiarise himself with the apparent 
motions of the planets as they present themselves to the 
naked eye. 

In this work he will find that the five planets within the 
reach of his unaided sight divide themselves into three 
groups. The first group includes Mercury and Venus, 
which moving in orbits interior to that of the earth, can 
never come into opposition to the sun, but oscillate 
backwards and forwards on either side of him. Both of 
them are therefore most easily observed when they are at 
their elongations. Of the two, Mercury, being much the 
least bright, since he is smaller, and bas a less reflective 
surface than Venus, is by far the more difficult object, a 
difficulty increased by the fact that his elongation cannot 
under the most favourable conditions amount to 28°, 
whilst the greatest elongation for Venus is nearly 48°. 
For reasons corresponding to those which were considered 
in the preceding chapter as regulating the most favourable 
conditions for observing heliacal risings and settings of 
stars, the most favourable position for Mercury to be seen 
as an evening star is when his eastern elongation occurs 
near the spring equinox; his most favourable position for 
observation as a morning star is when his western 
elongation occurs near the autumnal equinox. 

Comparatively few dwellers in England have seen 
Mercury with the naked eye, unless they have persistently 
searched for him, and hence the idea has arisen that 
there was something very remarkable about the know- 
ledge which the ancients had of this planet. But as 
Colonel Markwick remarked in a paper in KNowLepGE 
(July, 1895, p. 152)—‘‘To anyone who has seen that 
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planet in the latitude of Greece, it would seem a 
most remarkable thing if the planet had not been seen 
and noted as such.” This proceeds partly from the 
climates of Chaldea, Egypt and Greece being far better 
than that which we possess here in England. But in 
addition to this the greater nearness to the equator of 
these countries involving that the daily path of the sun 
and planets was more nearly perpendicular to the horizon, 
and that twilight was much shorter, gave them an 
immense advantage over us for observing this planet. 

The interval between an east elongation of Mercury and 
the following west elongation is a little over six weeks, 
Mercury passing between the sun and the earth in the 
meantime. The interval from west elongation to east 
elongation, Mercury passing behind the sun, is a little 
over ten weeks, the mean periods being 43} days and 72} 
days respectively. The mean interval therefore from one 
elongation to the same elongation again is 116 days. 
Since therefore Mercury goes through the complete cycle 
of his positions with regard to the sun in a little under 
four months, there must be at least one favourable con- 
figuration in every year. In general there will be two or 
three. The attentive watcher therefore should have no 
difficulty in catching sight of the elusive little planet at 
at least one elongation in each year. 

The motions of Venus are similar in character to those 
of Mercury, but are performed more slowly, and the are 
through which she swings is a wider one. The mean 
period from east elongation as an evening star to west 
elongation as a morning star is 143 days, whilst it is 
441 days from west elongation round to east; the entire 
synodic period therefore bemg 584 days. There is of 
course no difliculty at all in recognising Venus when she is 
near her elongations for she is then the most brilliant star 
in the sky, but some interest attaches to her changes of 
brightness. These changes depend upon two circum- 
stances: the one, the distance which she is from the earth, 
and consequently the apparent size of her disk ; the other, 
upon the amount of that disk which is lighted up by the 
sun, in other words upon her phase angle. The disk is 
greatest when Venus is between the earth and the sun, but 
at such a time the face she turns to us is necessarily in 
darkness. On the other hand, when she is in superior 
conjunction, that is to say on the further side of the sun, 
her disk is entirely illuminated, but it is then at its 
smallest size. In both cases she is invisible since she is 
in full sunlight. 

At elongation her disk is much larger than at superior 
conjunction, so much larger indeed that though it then 
appears like a “ half-moon,” it gives us three times the 
light which it would do could we observe it when it was 
full. But as she passes from east elongation towards 
inferior conjunction, the increase in apparent size com- 
pensates, and more than compensates for the decrease in 
phase, until half-way between the two positions her light 
is four times that at superior conjunction. From this 
point the effect of phase is greater than that of increase of 
size. The time of greatest brilliancy therefore is some 36 
days before inferior conjunction, and again 36 days after. 
Then a period of 512 days will ensue before Venus returns 
a second time to her greatest brilliancy as an evening star. 
And as five times 584 days—the synodic period of Venus 
—is almost exactly eight terrestrial years, it follows that 
at intervals of eight years the times of greatest brilliancy 
recur on almost the same dates. 

At her greatest brightness, Venus is so brilliant that 
there is no real difficulty in seeing her with the naked eye 
in full sunshine, or indeed at high noon. The hindrance 
is not the want of brightness of the planet, but the 
difficulty in picking up so minute a point of light as she 








appears to be, unless some means is provided for guiding 
the eye to the precise spot. When so found the first 
impression is—“ How could I possibly have overlooked so 
bright an object?” The next impression, if the eye be 
turned from the planet but for a moment is—“ What a 
hopeless task it is to try and find it again !”’ 

The statement has sometimes been made that the phase 
of Venus may be seen under exceptional conditions with 
the naked eye. Frankly I think this observation lies out- 
side the limit of possibility; for Venus at her greatest 
brilliance is only about 40 seconds of are in diameter. 
Now 40 seconds is practically the limit for distinct defined 
vision, and it is very improbable that the precise shape of 
Venus could be detected under such circumstances. It 
would, however, be interesting to know if any one could 
detect that the planet was not round. It is just possible 
that an impression of elongation might be given, though 
this would show exceptionally keen sight. 

The second group of the planets includes Saturn and 
Jupiter, which both move in orbits far outside that of the 
earth. From the point of view of the naked-eye astro- 
nomer, neither is of very great interest. Their movements 
do not greatly differ from those of the stars, amongst 
which they move but slowly. Like the stars they will 
have their heliacal risings, being seen as morning stars in 
the east just before sunrise. Rising earlier and earlier 
the time comes when they are visible for the entire night. 
But before they are in opposition to the sun, that is to 
say, are on the meridian at midnight, there is a striking 
change in their apparent motion amongst the stars. For 
the greater part of the year, Saturn is moving eastwards 
amongst the stars at an average rate of a degree in about 
eight days. Jupiter traverses the same distance in about 
half that time; but gradually as the time of opposition 
draws on, the speed of both planets diminishes, until 
Saturn comes to a stop about 70 days before opposition, 
and Jupiter about 60. Then for 143 days Saturn moves 
westward, and Jupiter for 122, both planets becoming 
stationary again at the end of the period, and then 
resuming once more their eastward march. This period 
of westerly movement or retrogression marks the time 
when the planet is nearest to the earth and therefore 
brizhtest, and it is at the middle of this period that the 
planet is in opposition, that is to say, is on the meridian 
at midnight. 

Just as it has been asserted that the crescent of Venus has 
been seen with the naked eye, so it is also asserted, but on 
somewhat better authority, that the satellites of Jupiter 
have been seen at their elongations from their primary, 
and though of course it is utterly beyond the unaided 
sight to perceive the ring of Saturn, the claim has been 
made that Saturn has been observed as an elongated, not 
as a circular point of light. By a curious coincidence it 
happens that the diameter of Jupiter at opposition, the 
major axis of Saturn’s ring,and the diameter of Venus 
at greatest brilliancy, are all very nearly equal, and all 
are very near the limit of defined vision. It follows there- 
fore that the Saturn observation is as difficult as that of 
Venus, but the satellites of Jupiter are not quite so hope- 
less. The first and second are always too close to their 
primary to be seen apart from it, and they are probably too 
faint as well. But the third would be very readily visible 
if it were a solitary star, and at its greatest elongation 
from the planet it is distant from it 5} minutes of are, 
one-sixth of the apparent diameter of the moon. Many 
people can separate ¢, and ¢, Lyre which are con- 
siderably nearer to each other. The fourth satellite 
attains a distance at greatest elongation of nearly ten 
minutes of arc, a distance amply sufficient to separate it 
from Jupiter, but is by no means so bright an object as 








80 KNOWLEDGE. 





[Aprit, 1902. 








the third. The story of Wrangel, the celebrated Russian 
traveller, quoted by Mr. G. F. Chambers from Arago, that 
when in Siberia he once met a hunter who said, pointing 
to Jupiter, “J have just seen that large star swallow a 
small one and vomit it shortly afterwards,” is a beautiful 
specimen of the traveller’s tale. Wrangel explains the 
hunter’s remark as referring to an immersion and sub- 
sequent emersion of the third satellite. It escaped 
Arago’s notice that it takes the third satellite over a week 
to pass from one elongation to another, and that further, 
as the satellite would have reappeared on the opposite side 
of Jupiter from that on which it disappeared, the hunter 
would have scarcely described the incident as he did. 

An opera-glass of course easily shows the satellites of 
Jupiter, and one optically perfect should suflice to elongate 
Saturn when the ring is fully open or show the phase of 
Venus at greatest brilliancy. 

The movements of Mars are sufficiently different from 
those of the other four planets for him to be considered 
by himself ; the chief features in his case being the length 
of time in which he remains out of sight on the far side of 
the sun, and the very great difference between his apparent 
size when nearest to the earth and when farthest from it. 
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The East Horizon at 2 a.m. on the morning of 1881, June 22. 


The synodic periods of Mercury and Venus stated above 
are 116 and 584 days respectively ; those of Jupiter and 
Saturn are 34 and 13 days longer than an entire year, but 
the synodic period of Mars is 50 days more than two 
years. During the greater part of this time he is moving 
eastward amongst the stars at a pace of only a little less 
than a degree a day. As he approaches opposition his 
pace slackens down until, like Jupiter and Saturn, he 
becomes stationary and then recedes for a time westward. 
This period of recession begins about six weeks before 
opposition and lasts about six weeks after. 

The chief interest of Mars, as a subject of observation 
without the telescope, is the opportunity which he gives, 
especially when he is in the more distant parts of his orbit, 
and therefore relatively fainter, to compare him as to his 
brightness with the stars near to which he passes. This 
is a work which needs doing, and which anyone could 
undertake, yet it has been almost entirely neglected. 

Three other planets are just within the limits of visibility 
under favourable circumstances, Uranus, Ceres and Vesta. 
To these we may now possibly add a fourth, Eros. But 























while the three above mentioned might be seen at any 





opposition, Eros, if ever bright enough, will only be so at 
one opposition in thirty-seven years. 


One feature of the planetary march will always attract 
attention and give pleasure to the observer, even though 
no practical result be drawn from it; that is the way in 
which from time to time two or more of them will come 
into close proximity to each otber, or it may be to some 
Thus on September 15, 
1186, all the five chief planets were in conjunction together 
In much 
more recent times, four of the five chief planets came 
together in the constellation Aries, Mercury being the 
only missing member, and this conjunction was made the 
more impressive by the presence in the midst of the group 
This beautiful spectacle was 


bright fixed star or to the moon. 


in the constellation Virgo to the east of Spica. 


of the waning moon. 
witnessed in the early morning of June 22, 1881. 
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ORIGIN OF A DISTURBED REGION OBSERVED 


IN THE CORONA OF 1901, MAY 17-18. 

In a preliminary report* of the observations of the Sumatra 
eclipse by the Crocker Expedition from the Lick Observa- 
tory, I called attention to an unusual area of disturbance 
in the corona in the north-east quadrant. At the time of 
writing that report no observations of the Sun’s surface 
were available from which to investigate the source of this 
disturbance. Through the courtesy of the Astronomer 
Royal, Royal Observatory, Greenwich, we have received a 
set of positives on glass of negatives of the Sun taken at 
Dehra Din, India, on May 17th, 18th, 19th, 20th, 21st, 
22nd, 26th, and 28th, 1901. These photographs are on 
a large scale, 74 inches to the Sun’s diameter, and furnish 
the desired observations. They show an intimate con- 
nection between activity on the Sun’s surface as observed 
in the sun-spots and facule, and the corona. 

The photographs of May 17th and 18th show no spots 
or other evidences of activity on any part of the Sun’s disc. 
This absence of spots was noticed before the eclipse at the 
station in Sumatra. The photograph of May 19th, 
however, shows a medium-sized spot which has just come 
into view around the east limb. On this date the spot is 
little more than a line, owing to foreshortening, }' in length 
surrounded by facule. On the 20th it is ?’ in length 
(¢.e., north and south), followed at a distance of 4' by 
several small spots forming a close group. On all sides of 
the group, except the preceding or west side, is a large 
area of facule. The principal spot is compact, with well- 
defined umbra and penumbra, and shows no more changes 
from day to day than are usually observed in the same 
period. The group of small spots following, however, 
shows traces of greater activity, principally growth. 

Following are the co-ordinates of the principal spot 
deduced from the plates of May 19th and 28th, the 
longitudes being measured from the centre of the dise :— 


Greenwich 


Civil Time. Longitude. Latitude, 
h. m, s. 
1901 May 19 3 30 37 80°7 East + 90 
28 7 29 37 16°7 West +9°0 


From these positions are deduced the following co- 
ordinates of the spot at the time of the eclipse in Padang :— 


Greenwich 


Mean Time. Longitude. Latitude. 
h. m. s. ; 
1901 May 17 17 40 37 93°8 East +9°O 


From this it will be seen that the spot was on the 
opposite side of the Sun at the time of the eclipse and 
within 4° of the limb. Following are the position angles 
of the spot as projected on the limb, and of the apex of 





* Lick Observatory Bulletin, No. 9. 
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the disturbed area in the corona observed on the eclipse 
negatives :— 
Position angle. 


Sun-spot a sis ; f e 60°2 
Apex of Coronal Disturbance 5 fer 60:0 


During the period of eleven days covered by the photo- 
graphs only this one group of spots was visible. In this 
time almost the entire solar surface was under observation. 

We see from the above position angles that this region 
of sun-spots occupied the same line of sight as the apex 
of the disturbed coronal region. While it is true that we 
have no means of determining the exact position of 
the coronal disturbance in the line of sight, attention 
was called in Bulletin No. 9 to the probability that 
its origin was near the Sun’s limb. As both sun- 
spot and disturbance are shown to have the same latitude, 
it can hardly be doubted that this unusual appearance 
in the corona was in reality immediately above the 
group of sun-spots and facule, and that it had its 
origin in the same disturbance of the Sun’s surface. 
The long, thread-like prominence to the south, seen pro- 
jected almost tangentially from the Sun’s surface, appears 
likewise to have emanated from the same group of spots 
and facule. 

These observations furnish very strong evidence of the 
intimate connection of all solar phenomena. Sunspots, 
facule, prominences and corona all seem, in the present 
case at least, to have had a common origin. 

The appearance of this disturbed region in the corona 
and its undoubted connection with the group of spots on 
the surface so strongly suggested great activity that an 
investigation was made as to whether there had been a 
measurable displacement of any of the coronal masses in 
this region. The interval of time between photographs 
of the corona available for this purpose was but little over 
five minutes, yet if the velocities were large, 50 or 100 
miles per secoud, such motion should be easily detected. 
The results give no certain indication of motion in the 
interval. The uncertainties of measurement of these 
coronal masses is so large, however, that a velocity of 5 or 
10 miles per second would not be detected in so short an 
interval of time. We may conclude that the velocity 
across the line of sight was less than 20 miles per second 

The interval of one and one-half hours between the 
times of the eclipse in Mauritius and Padang should 
render a comparison of negatives secured at these two 
stations valuable in this connection. 

C. D. PERRINE. 
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THE USE OF HAND TELESCOPES IN 
ASTRONOMY. 


By Cecin JAcKSON. 
III—THE PLANETS. 

Mercury.—This planet is practically beyond the 
reach of very small telescopes. It appears very small 
even in a 3-inch telescope. The crescent phase might 
be glimpsed with a power of 80 on a 2-inch instrument. 

Venus.—The crescent phase of this planet may be 
distinctly seen with a power of 30 or 40 on a 
14 or 2-inch telescope. A pocket telescope with a good 
magnifying power will just show the crescent, especially 
if the lens next but one to the eye-end be removed. 
Owing partly to the great brightness of the planet, and 
partly to its great distance from the earth at the time 
of the gibbous phase, this latter phase is not well seen 
in hand telescopes of ordinary power. With a power 
of 80 this phase would be visible. 











Mars.—The marking of this planet will barely be 
distinguished in a 2-inch hand telescope, even if the 
instrument is fitted with an astronomical eye-piece, but 
its small red disc may be distinguished with a power 
of 30 or 40, and may be seen with a pocket telescope at 
a favourable opposition of the planet. 

JupiteR.—The disc of this planet may be seen at 
any time when the planet is visible. The four chief 
satellites discovered by Galileo in 1610, are readily 
observed in a 13-inch telescope. The smallest satellite 
was not discovered till 1892 at the Lick Observatory 
by Prof. Barnard, and is visible only in two or three 
of the largest telescopes in the world. 

Fig. 7 is a sketch of Jupiter, as seen with my 13-inch 
telescope at about 8h. 56m. p.m., July 13, 1899. An 
astronomical eye-piece was used. Jupiter’s belts are 
not conspicuous in a 1}-inch telescope. The satellites 
form sometimes a striking group. Two seen close 
together make a pleasing view. 























Fie. 7. Fia. 8. 


Saturn.—A power of 30 diameters will show the 
wonderful ring system surrounding this planet. The 
crape ring, however, cannot be seen with any telescope 
so small as two inches in aperture. The two bright 
rings will be seen as one. <A 2-inch instrument is too 
small to show the division between them. 





Fig. 8 gives an idea of the appearance of Saturn, as 
seen with the ring widely open, on Aug. 30, 1899. 
Power 30 on the 13-inch telescope was used in making 
this sketch. With a pocket telescope, Saturn simply 
appears as an oval disc, the dark sky between the ball 
and the ring being invisible, except perhaps with an 
extra high power on the instrument. Uranus and 
Neptune are, for all practical purposes, beyond the reach 
of even 2-inch telescopes. The dise of Uranus might be 
just made out with such a glass by comparing it with 
a small star. 

2m 


RECENT OBSERVATIONS OF MARS. 
By E. M. Anrontapt, F.R.A.S. 


THE question of objective change on Mars, beyond the 
obvious formation and dissipation of the polar snows, has 
long been the battleground of modern areography. For 
years and years such change was denied, and, indeed, the 
old observations of surface modifications were too rough 
to be able to carry conviction. Based, however, on @ priori 
considerations, which were not in harmony with experience, 
the arguments of the unbelievers were destined to fall in 
the long run, their defenders having departed from the true 
course of enquiry—ainduction, based on acute observation. 

Change evidently implies, here, as elsewhere, the 
action of some sort of energy, and, especially, radiant 
energy ; such energy coming either from the planet itself 
or from the sun. ‘That the planet’s crust derives no 
appreciable quantity of heat from the interior, is amply 
demonstrated by the presence of snow at the poles. The 
snow forms, unchecked, in winter, extending down to 
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latitude 60° at least, no tremor from the soil coming to 
“unlock the molecular embraces ’”’ of crystallization. But 
though enfeebled by distance, the efficiency of solar radia- 
tion in melting or vaporizing snow has been observed to be 
so powerful on Mars, that we should scarcely expect it to have 
no other effect on the phenomena presented by the planet. 

Experience agrees well with this anticipation of 
seasonal change. Were all the dark areas of the planet 
to be unfreezing seas, it would, perhaps, be difficult to find 
how seasonal change would affect their colour. But a few 
of the most prominent “ Maria” (like the Mare Acidalium, 
for instance) have been observed dark in spring, discoloured 
in summer, and faint in autumn, thus suggesting change 
subordinated to the planet’s seasons, and due, according 
to Prof. W. H. Pickering, to some sort of vegetation. 

It seems thus highly probable that part of the grey 
markings of Mars are vast vegetation tracks. Others 
might be water areas. At any rate, both vegetation and 
water would present nearly kindred phenomena at the 
great distance we are viewing the planet. 

Now, the detection of delicate detail on Mars is by far the 
most trying and exhausting of all astronomical observations. 
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Fig. 1.—Mars in 1900-1901. Longitude of the centre of the dise =0°, 


Sustained by an enthusiasm whose reward is an inward ap- 
proval only, the astronomer keeps his eye to the telescope 
for hours together, sometimes seeing very little indeed, but 
recording all fugitive impressions, objective as well as 
subjective. This is almost transcending ordinary experience 
and treading into somewhat dangerous ground. An in- 
structive instance of the manner in which illusion creeps 
into the work of emineni observers is furnished by the 
observations of Venus made at Flagstaff, in America. 
The markings (canals) of Venus,” says Mr. Lowell, “are 
as distinct really as those of the Moon.” It would be 
useless to insist on the fallacy of this statement—a fallacy 
obvious to the beginner in star gazing. But the remark 
is exceedingly valuable, as establishing beyond doubt the 
existence of what might be called the canaliforin illusion. 
And, if subjective canals can be seen as harsh as the 
markings on the Moon, it would not be illogical to believe 
them to assume all shades of intermediate intensity, 





beginning with the greatest brightness of planetary discs 

in order to culminate in the above climax of darkness. 
Nothing is easier then, in appearance, with the view of 

avoiding the canal deadlock, than to take the obvious step, 
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Fie 2.—Mars in 1900-1901. Long. = 90°. 

and brand with illusion the whole canal network of Mars, 
the argument being that imaginary canals have been seen 
on Mercury, Venus, and the satellites of Jupiter, and that, 
after all, canal digging could not reasonably be the leading 
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Fig. 3.—Mars in 1900-1901. Long. = 180°, 

preoccupation of our neighbours in space. But a more 
careful examination of the matter will infallibly lead to 
the fact that, contrary to those of Mars, the canals of 
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TELESCOPIC APPEARANCE OF THE PLANET MARS 


On 1901, February, tod. 23h. 3m. G. Civil T. Longitude of the centre = 334°. Latitude= + 21°°5. 
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the other worlds have not the self-same positions for 
different observers. A query of scepticism might be 
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Fic. 4.—Mars in 1900-1901. Long. = 270°. 

attached to a fugitive, non-recurring impression of a dark 
line splitting a planetary disc. But if an analogous 
impression occur, again an 1 again, on the same night, and 
always at the same point of the planet’s surface, shifting 


22h. 21m. 
Duration = 3s. 


22h. 8m. 
Duration = 2s. 


Fia. 5.—Mars on the Evening of 1901 February 10, showing the Successive Impressions on which 


22h. 34m. 
Duration = }s. Duration = 1s. 


Mr. E. W. Maunder pointed out what he thought was the 
reason of the visibility of the Martian canals, namely, that 
different dark points on the planet’s surface, too small to 
be appreciated individuallr, produced on the retina the 
idea of diffused lines. Mr. Maunder predicted then that 
the next discovery on Mars would be that of small dots, or 
“lakes.” The forecast has been since verified to the letter. 
In 1895, we had Mr. Lowell’s numerous dots or “ oases,” 
while last year my friead, M. G. Millochau, the able and 
industrious astronomer of the Meudon Observatory, using 
the largest refractor in Europe, the noble 33-inch object- 
glass of the Brothers Henry, wrote:—“I have seen the 
vanals like some sort of chaplet of small, dark, irregular 
masses.” 

The resolution of the canals into their components is 
evidently reserved to powerful instruments only. 

Another significant fact about the canals is that many 
of them form the boundaries of half-tones. This dis- 
covery, due to the late Mr. Green, has been verified 
in 1899 by the Rev. P. H. Kempthorne, of Wellington 
College, and, subsequently, by a very great number 
of first-class observers. As will be gathered by an 
inspection of Figs. 1 to 4, embracing the whole of 
the writer’s impressions in 1900-1901, a considerable part 
of the planet’s northern hemisphere was covered with a 
delicate shading, whose southern edge was limited by the 
anals “ Nasamon,” Nilosyrtis, Protonilus, Deuteronilus, 
Gehon II., Tanais, Erebus, Styx, Chaos, Hyblaeus, and 
Eunostos. The intensity of this half-tone was far from 
uniform, being lightest in Cydonia, great in Phlegra, be- 
tween the Hades and Styx, and very great in Utopia, where 
it formed a “marsh,” to which was given the name of 
“Copais Lacus.” Generally, the canals are very difficult 
objects, being perceptible by rare glimpses only. The 
appearance of Mars on the accompanying Plate* is the 
summation of the successive fugitive impressions shown 
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the annexed Plate is based. 























1898-1899. 


along with the rotational displacement, it is perfectly 
logical to infer that the appearance, no matter how 
simplified by distance and exiguity, and the laws of 
delicate vision, rests on a substratum of objective reality. 
And such is precisely the case of the Martian canals. 

In a valuable paper written in Know1EepGE for 1894, 


1900-1901. 
(Seriven Bolton.) 


Fic. 6.—The Cyclops-Cerberus Region of Mars from 1894 to 1901. 


(E. Attkins.) 


in Fig. 5. It must also be borne in mind that, in spite of 
the exiguity of the disc, the eye cannot see sharply, at a 


* The canals have come out too narrow on this picture. This is 
due to the fact that their edges were so light on my original drawing that 
they could not sufficiently impress themselves on the reproduction. 
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given moment, a// the details of the planet’s configuration, 
but only a very small fraction of them. A careful naked- 
eye study of the full moon leads to the same impression. 

During the last apparition of Mars the Cerberus was 
fully as dark as the Mare Cimmerium. It was, moreover, 
seen double at Juvisy, the duplication being independently 
contirmed by two skilful English amateur observers, Mr. 
Scriven Bolton, of Leeds, and Mr. Ernest Attkins, of 
Highgate (Fig. €). Another double canal was the Casius 
in 1900-1901. 

A comparison of these drawings with Prof. Schiaparelli’s 
charts confirms the accuracy of the Milan designs, though 
departing from them in many particulars. Leaving aside 
the absence of delicate shading in Schiaparelli’s repre- 
sentations of the planet’s north hemisphere, which might 
be of a physiological origin, we might readily attribute 
the most striking discrepancies to actual change on the 
Martian surface. As far as minor detail is concerned, the 
planet is no longer what it appeared to be from 1877 to 
1890, the chief changes during the last decade being :— 

(a) The unaccountable disappearance of Aonius Sinus 
since the 1892 opposition ; 

(b) The fading of the canal, once the darkest, } 
syrtis; 

“(e) The bridging of Syrtis Major by “ Nili Pons” 

(d) The formation of the canal “ Nasamon”’ ; 

(e) The great faintness of the Cerberus in 1894(Fig 6), 
and its extraordinary darkness during the apparitions of 
1898-1899 and 1900-1901 ; 

(7) The increased darkness of the canals Amenthes 
and Nilokeras ; and 

(yg) The darkness of Phlegra, Cebrenia, Aitheria and 
Utopia, together with the formation of the “Copais 
Lacus.” 

Some of these metamorphoses occurring, as they do, in 
the equinoctial zone of Mars, are hard to ascribe to mere 
Nor can it be argued that the changes 
The possible occasional 


- 


ilo- 


seasonal change. 
lie within observational errors. 
formation of cloud cannot help us any better here, inasmuch 
as the disappearance of dark markings (such as the Aonius 
Sinus) is not attended by a corresponding whitening of 
the regions in question. Clouds condensing on Mars 
ought to appear as white spots, hence differently coloured 
from the yellow continents, as well as from the grey 
“Maria.” And thus is it that the majority of changes 
occurring on this little planet will remain long, if not ever, 
one of the greatest enigmas which it was given us to 
witness in the universe. 
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Detters. 
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[The Editors do not hold themselves responsible for the opinions 
or statements of correspondents. ] 
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THE GREAT SUN-PILLAR OF MARCH 6. 
TO THE EDITORS OF KNOWLEDGE. 

Srrs,—A very fine example of the sun-pillar was visible 
on Thursday, March 6th, at St. Leonards-on-Sea; and as 
the phenomenon is somewhat uncommon, a short descrip- 
tion of it may be of interest to your readers. 

The day had been remarkably fine and clear for the 
time of year, and towards evening the western horizon 
became hazy. About ten minutes before sunset, a faint 
red glow was noticeable above the sun’s disc; but it was 
not until the sun had disappeared behind the dark outline 
of the South Downs that the phenomenon became 
strikingly beautiful. The sunset was a characteristic 
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one; small red clouds standing out sharply against a 
clear greenish-blue sky. By 6 o’clock the yellow pillar 
had become very clearly defined ; it extended upwards for 
a considerable distance from the horizon, and was brightly 
luminous throughout its entire length. As the sunset 
colours deepened to purple and orange, the band appeared 
to increase in brilliancy. 

3ut the most remarkable feature of the phenomenon 
was to follow, for the pillar gradually changed in hue 
from yellow to deep rose, as the sunset tints had previously 
done. And finally it appeared like a gigantic ruby candle 
flame, showing up brightly from behind a long grey 
cloud-bank. It was still traceable at 6.25, or about forty 
minutes after the sun had set. 

Another sun-pillar was visible at St. Leonards one 
evening last June, appearing as a bright perpendicular 
beam of yellow light springing from the setting sun But 
the instance recorded above differed from it, both in the 
gradually deepening colours of the pillar, and also in the 
fact that the pillar itself was always of a different hue to 
that of the background of sky on which it was projected. 
Apart from its beauty, the phenomenon of March 6th was 
so wonderfully distinct, and of such long duration, that 
it must have attracted the attention of many observers. 

Any of your readers who may be interested in the 
formation of sun-pillars by horizontal reflection, will find 
an explanation of the phenomenon in an illustrated article 
by the Rev. S. Barber, on p. 152 of the KnowLepae 
Volume for 1895. 





S. R. Srawet.t Brown, B.A. 


St. John’s College, Oxford, 
March 12th, 1902. 


—__+>+— 
TO THE EDITORS OF KNOWLEDGE. 


Strs,—Shortly after sunset last night my attention was 
called to a remarkable sight. From the point upon the 
horizon where the sun had disappeared, a glorious parallel- 
sided shaft of brilliant rose-red light traced its length 
(some 45° or more) upwards towards the zenith, upon the 
clear background of twilight sky. 

rom the fact that a belt of thin grey cloud veiled the 
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Sun-spot of 1902, March 9. 


brilliance of a small section of it, it was evident that the 
shaft was beyond and independent of the cloud. 

It was under constant observation from 5.55 p.m., when 
it was first “timed,” until it disappeared below the horizon 


at 6.28 p.m. It sank all the while slowly and steadily 
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from view, preserving its features of colour, form, and 
brilliance apparently unchanged to the last. 

The width of the shaft I judged to be between 1° and 2°, 
and it appeared to be rounded off at its summit in a some- 
what brush-like formation. So strong was the impression 
it gave me of being a true solar appendage that | could 
not help wondering if we were, in fact, enjoying a vision 
of the “Corona,” coloured by diffraction in the earth’s 
atmosphere. Later in the evening there was a faint but 
unmistakable appearance of the Zodiacal Light. 

It would be interesting to know if any record was 
obtained at Greenwich Observatory or elsewhere, on the 
6th inst., of any unusual terrestrial-magnetic activity, or 
of any solar outbursts. 

The magnificent group of sun-spots, of which the above 
sketch was made on the 9th inst., was nearing the central 
meridian at the time. 

A large number of people in Bradfield observed the 
phenomenon independently ; and all agree as to the form 
and colour of the light, and also as to its unwavering 
persistence till the moment of its disappearance below the 
horizon. 

The Red House, 

Bradfield, Berks, 
1902, March 7. 

[Two groups of spots, both in high northern latitude, 
were crossing the disc of the sun on March 6. The 
preceding group was on the central meridian on March 8 ; 
the following group, which Miss Stevens has represented, 
and which was much the larger of the two, crossed the 
central meridian at daybreak on March 8. There was a 
very slight disturbance of the magnets on March 11 at 
4 p.m.—E. Watrer Maunper | 
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Conducted by W. P. Pycrart, A.L.S., F.2Z.S., M.B.0.U. 


CHANGES OF PLUMAGE IN THE MALLARD (Anas boscas ). 
—At the meeting of the British Ornithologists’ Club, held 
on the 19th February, 1902, Mr. J. G. Millais exhibited a 
very beautiful series of specimens of the Mallard, to 
illustrate the changes of plumage undergone by this 
species from the first appearance of the feathers to the 
fully adult dress, and during the remarkable “eclipse” of 
the adult male. In addition to a large series of skins, a 
number of plates, which will illustrate his forthcoming 
work, were also exhibited. Many of the facts brought for- 
ward by the author appear to be new, and are certainly of 
very great importance to the student of moulting birds. 
They promise, furthermore, to throw considerable light 
on the vexed question of the nature of colour changes in 
fully developed feathers. 


| 
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A Puzzitinc Parror.—At the meeting of the Ornitho- 
logists’ Club, above referred to, the Hon. Walter 
Rothschild exhibited a very remarkable variety of Kelectus 
roratus. It had the back, right wing and right side of the 
head and neck maroon-crimson, most of the feathers 
edged with green, the Jeft wing and left side green with 
maroon-red bases to the feathers, whilst the feathers of 
the breast and abdomen were indiscriminately coloured 
green and purplish blue. In spite of the mixture of 
colours the general appearance was red on the right and 
green on the left side of the bird. It was suggested that 
this peculiar coloration was to be attributed, either to 
hermaphroditism or to one-sided erythrism. Unfortunately 
only the skin of the bird came into Mr. Rothschild's 
possession, and no examination of the reproductive organs 
appears to have been made. This skin had been brought 
to Makassar by Mr. Van Duvienbode’s traders, and was 
said to have been obtained in Northern Halmah¢ra. 


Peacock AND GuINEA-rFowL Hyprip.— The Field, 
February 15th, contains a short account, together with a 
photograph, of a hybrid between a White Peacock and a 
Guinea-hen, now in the possession of the Hon. Walter 
Rothschild. ‘The head and neck are incontrovertible 
evidence of the peacock sire, whose white plumage is 
shown in the primarie of the wings. The rest of the 
plumage is that of the female parent, the guinea-fowl.” 
This is an exceedingly interesting cross, and so far, we 
believe, the first of its kind on record. 

Allen's Gallinale (Porphyriola alleni) (The Field, February 8th, 
1902).—On New Year's day a specimen of this rare bird was capturec 
alive at sea on a fishing boat off Hopton, near Great Yarmouth. It 
is an African species, and although it has occurred more than once 
in Italy and Sicily, it does not seem to have been recorded for Great 
Britain before. 

A White Snipe (Gallinago celestis) (The Field, March Ist, 
1902).—A white variety of this species has recently been shot in 
Treland—near Killeshandra. 

The Wall-Creeper (Tichodroma muraria).- Ornithologists may be 
glad to know that a Wall-Creeper is now to be seen in the insect 
house at the Zoological Gardens, London, and appears to be thriving. 
This is the first time that this bird has been exhibited in the Society’s 
Gardens. 

All contributions to the column, either in the way of notes 
or photographs, should be forwarded to W. P. Pycrart, at th: 
Natural History Museum, Cromwell Road, London, S.\\". 





























AstRonomIcaL.—A_ new determination of the effective 
temperature of the sun which has been made by Dr. W. E. 
Wilson, F.R.s., gives the value 6863° C. (absolute), after 
making allowances for absorption in the atmospheres of 
both earth and sun. By the expression “ effective 
temperature” is meant that uniform temperature which 
the sun would have to possess if it had an emissive power 


| equal to unity, at the same time giving out the same 


amount of radiaut energy as at present. 


4 An interesting feature of the solar eclipse of May 18th, 
1901, was a disturbance of the coronal structure in the 
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neighbourhood of a prominence. Mr. Perrine, of the Lick 
Observatory, has recently examined photographs of the 
sun taken at Dehra Diu on several days just before and 
after the eclipse, and it results that a spot which came 
into view on the 19th was, at the time of eclipse, on the 
further side of the sun, and about 4° from the limb. The 
spot was surrounded by facul, and it is considered that 
the spot, facule, prominence, and coronal disturbance 
had probably a common origin. That the action which 
produces a spot may exert an influence on the coronal 
streamers in its immediate neighbourhood seems sufficiently 
probable, but it does not follow that the streamers owe 
their origin to the same disturbances which cause the 
appearance of spots.—A, F. 
enbbicnon 

Botantcat.—A new botanical publication has been 
started in Ceylon under the title of Annals of the Royal 
Botanic Gardens, Peradeniya, edited by the Director of the 
Gardens, Mr. J. C. Willis. Two parts have now appeared. 
In the first, Mr. Willis gives an interesting history of the 
Ceylon Botanic Gardens, and deals with them in reference 
to the many advantages which they afford as a centre for 
botanical study. The later part contains, among other 
papers, ‘The Botany of the Maldive Islands,” by Messrs. 
J. ©. Willis and J. S. Gardiner. The Maldives are a large 
archipelago of coral islands lying in the Indian Ocean, 
between 7°6° N. and 042° S. lat., and between 72°33° 
and 73°44° E. long. The islands have a flora of about 
284 species of flowering plants and ferns, about 197 of 
which are cultivated species or weeds. One of the most 
interesting plants is Cladium jamaicense (Cyperacee) 
which, though widely distributed, is not known from 
India or Ceylon except from high elevations in Kashmir. 
It occurs in Mauritius. 

The early history of botany and the illustration of 
botanical books, as represented in the celebrated Herbarins 
and Hortus Sanitatis, is dealt with in Dr. J. F. Payne’s 
admirable treatise, which appears in the Transactions of 
the Bibliographical Society tor last year. Tne Herbarius 
was the first book published in Germany containing wood- 
cuts of plants. The first dated edition appeared at Mainz 
in 1484, and this, as far as can be ascertained now, was 
really the earliest date at which the work was published. 
Several undated editions exist, and one, printed in the 
Low Countries, has been considered by some bibliographers 
to have priority over the Mainz edition of 1484. The 
Hortus Sanitatis, or Herbarius zu Teutsch, was also printed 
at Mainz, and bears the date “28th March, 1485.” It 
was evidently issued by the printer of the Herbarius, 
Peter Schoffer, and, appearing in the following year, has 
been regarded as a second edition of that work in German. 
Dr. Payne, however, shows the improbability of this. The 
Hortus Sanitatis was published early in 1485, and must 
have been in preparation for some years before the 
Herbarius was printed. 

In the Bulletin de la Société Botanique de France, 1901, 
p. 107, Monsieur Bois gives an account of a new Labiate 
which promises to be of considerable importance on 
account of the edible tubers which it freely produces. 
This plant, known to the natives as Ousounifing, and 
described as Plectranthus Coppini by the late Prof. Cornu, 
is found in the Soudan. Besides this species, several 
Labiates belonging to the genera Plectranthus and Coleus, 
each more or less valuable economically, are mentioned. 
In a later paper, which appeared in the Bulletin du 
Muséum @ Histoire Naturelle (Paris), 1901, Monsieur Bois 
refers to the introduction into the Jardin des Plantes, 
Paris, of Phyllactis pratensis, which also has edible tuberous 
roots. This plant belongs to the Valerianacew, and has 








properties similar to those of the Valerian. Its tubers are 
straw-coloured, twenty-seven millimetres long, and nearly 
the same in diameter, and emit a stroug odour. The 
natives of Mexico, whence the tubers were received. eat 
them when couvked as a remedy for liver complaints.—S.A.S. 


oe 


Zootoaicat.—That much still remains to be done 
before we are fully acquainted with even the larger 
mammals of the world is evident by the announcement 
made at a recent meeting of the Zoological Society of the 
existence of a previously unrecognised species of elk in 
Siberia. This elk, of which a skull with antlers and a 
detached pair of antlers were exhibited, differs from the 
elks of Norway and North America (which form merely 
local varieties of a single species) by the absence of any 
distinct expansion, or “ palmation,’’ of the beam of the 
antlers, and the small number and large size of the tines 
in which they terminate. It was proposed to call this 
very distinct species of elk Alces bedfordiw, in honour of 
the Duchess of Bedford. Unfcrtunately the precise locality 
whence the specimens came is not definitely known, although 
it is believed to be eastward of the Altai. The specimens 
exhibited to the Society were obtained by Rowland Ward, 
Limited, of Piccadilly; and the same firm have sub- 
sequently received five other pairs of antlers. No less 
than five out of these seven specimens are now in the 
museum of Mr. Walter Rothschild at ‘fring. It may be 
added that ina recent issue of the Bulletin of the American 
Museum, Mr. E. W. Nelson announces the discovery of a 
new species of “elk” in Arizona. The animal in question 
is, however, a wapiti, and probably a local race rather 
than a species, This American misuse of terms is much 
to be deprecated. 

In their Report for 1901 the Council of the Royal 
Zoological Society of [reland announces that the mena- 
gerie at Dublin has never contained so large or so fine a 
collection of lions as at present. There are seven cubs 
approaching maturity, five of which are exhibited in one 
den. The Report contains an excellent photograph of 
three of the group. 


The subject of lions reminds us that, in a description 
of fossil mammals from Colorado, published in the Memoirs 
of the American Museum, Mr. W. D. Matthew discusses 
the manner in which the great extinct sabre-toothed 
tigers (or lions) of the genus Muchxrodus used their 
enormous upper canine teeth. These formidable tusks (in 
some cases nine or ten inches in length) were so long that 
if the animal opened its mouth only to the same extent as 
a modern tiger they would obviously block the gape and 
be worse than useless. And it has accordingly been sug- 
gested that these animals attacked with their jaws closed, 
stabbing with the projecting extremities of the upper 
tusks. it is obvious, however, that such a mode of attack 
would discount whatever advantage might be gained by 
the abnormal length of the tusks, while it would appa- 
rently tend to injure the lower jaw. Moreover, as the 
author points out, it is difficult to conceive when this 
mode of biting could have been adopted, as there must 
have been a time when the tusks, although too long for 
use in the ordinary manner, would not have projected 
beyond the border of the lower jaw. It has long been 
known that in the mode of articulation of the lower jaw 
to the skull the sabre-tooths differed markedly from 
ordinary cats, and this leads Mr. Matthew to suggest that 
when attacking they dropped the lower jaw vertically, 
and thus left the entire length of the upper tusks fully 
exposed. Obviously, in sucha position, the creature could 
not bite in the ordinary manner, and the author suggests 
that the sabre-tooths killed their prey (which probably 
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consisted of short-necked and thick-skinned primitive | 


herbivora) by stabbing or ripping them in positions where 
large arteries could easily be reached. It is pointed out 
that this mode of attack is in harmony with the weakness 
of the lower jaw in the sabre-tooths and the strength of 
their fore-limbs, which acted as fulerums. Although the 
explanation seems at first sight strange and almost in- 
credible, it seems to suit the peculiar circumstances of the 
case better than any other yet offered. 


At a meeting of the Zoological Society of London, held 
on March 4th, Dr. H. L. Jameson discussed the origin of 
pearls, especially those produced by the common mussel. 
It has long been a matter of uncertainty how these con- 


| 


cretions were first started, but the author showed that they | 


are primarily due to the presence of the larva of a parasite | 8%! ; 
a time when many men of science still clung to the doctrine of 


allied to the liver-fluke. This larva incysts itself in the 
mantle of the mussel, where, if it die, it becomes calcified, 
and thus forms the nucleus of a pearl. 
commences its life in the common cockle and the bivalve 
known as Tapes, and apparently concludes it in the diges- 
tive tract of certain ducks, such as the scoter and eider. 
Similar parasites appear to be the cause of pearls in cer- 
tain of the pearl-oysters ; and the author holds out hopes 
that by means of these parasites the production of pearls 
may be artificially induced. 

The menagerie in the Regent’s Park has recently 
received two important additions, one a young specimen 
of the snow-leopard (Felis wneia) and the other a Hima- 
layan or long-tailed panda (#lurus fulgens). Of the 
latter animal only two examples have been previously 
exhibited, one in 1869 and the other in 1876. Till recently 
the Himalayan panda was considered to be the only Old 
World representative of the raccoons, but, as already 
noticed in these columns, Prof. Ray Lankester has shown 
that Hluropus melanolecus of Tibet is a member of the 
same group. 

The Royal Scciety has issued its sixth series of Reports 
to the Malaria Committee, the present fasciculus dealing 
with the relation of malarial endemicity to species 
of Anopheles, with certain points in the biology of the 
Bengal representatives of the latter, and with the relation 
between enlargement of the spleen and parasitic infection. 
A second contribution in connection with the subject 
appears in the Proceedings of the Society, where Mr. F. V. 
Theobald writes on the gnats and mosquitoes of India, 
and describes certain new species of Anopheles. He 
remarks that since only certain species of the latter genus 
are malaria-producers, it is quite possible that certain 
kinds of Culex may be capable of communicating the 
disease. 

$$ @——_—__ 
fZotices of Books. 
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“LAMARCK, THE FounDER OF EvoLuTion, HIS LIFE AND 
Work.” By Alpheus 8S. Packard, M.p., Lup. (Longmans, 
Green & Co., New York.) 9s, net. This book possesses a 
variety of interest. The life of Lamarck did not follow an 
entirely even and commonplace tenor. Born in 1744, he began 
practical life as a soldier, and in the field showed an obstinate 
courage and sense of duty. As a man of science he had to 
support himself and a large family on a meagre income. In 
1793 he obtained a botanical appointment at the Natural History 
Museum at Paris, Till the age of forty-nine he was a systematic 
botanist ; but when a professor of invertebrate zoology was 
wanted, he volunteered to take that class of unknown or half- 
known forms, as it then was, under his care. In the état 


of persons attached to the National Museum of Natural History 
he is thus described :—“ Lamarck, ——, fifty vearsold : married 
for the second time ; wife enciente : six children: professor of 
zoology, of insects, of worms, and microscopic animals.” 


Thus 


The parasite | 


at an age when many men are thinking of giving up serious 
work, and taking life easily, Lamarck began labours greater than 
any he had undertaken hitherto, though from his youth up he 
had been a man of strenuous energy. For some years previous 
to his death he was totally blind, and had it not been for the 
devotion of his daughter, the last volume of his animaux suns 
vertebres, and part of the sixtb, would never have seen the light. 
All this is excellently told by Prof. Packard. We now proceed 
to Prof. Packard’s estimate of Lamarck as a man of science. 
There can be no doubt that Lamarck did valuable work as a 
systematist, both in botany and zoology. He had a good eye 
for generic points. But his reputation depends upon his 
theories, and we must try to estimate their value. His specula- 
tions in chemistry and geology were crude, but he was then 
travelling beyond his own métier. It is upon his theory of 
evolution that we must focus attention. It was much that he 
stoutly maintained that evolution had somehow taken place, at 


fixity of species, But his explanation of the process by which 
evolution was brought about— new organs by willing, the further 
development of existing organs by exercise—originated in an 
: ; rie 

ignorance of facts. ‘“ Behold,” he says, “ in our stout and clumsy 


| horses, habituated to draw heavy loads, and which constitute a 
| special race by always being kept together—behold, I say, the 








difference in their form compared with those of English horses, 
which are all slender with long necks, because for a long period 
they have been trained to run swiftly” (the italics are ours). Here 
then is the origin of the Lamarckian hypothesis. He imagines 
that the breed of racehorses has been produced by a system of 
training. He has never heard of selection. The fact is that he was 
a museum man, and was thus quite in the dark with regard to a 
great deal that went on out of doors. Evidently it never 
occurred to him to doubt that acquired characteristics are 
inherited. The great defect of his Philosophie zoologique is 
that it is mere speculation without evidence. Darwin appealed 
to the great results produced by artificial selection. Lamarck 
went for evidence to the same quarter, but failed to get hold of 
the facts. His Philosophie must be treated as a purely specula- 
tive treatise on a level with the lucubrations of Erasmus Darwin, 
and others. Charles Darwin produced much evidence, though, 
of course, no positive proof, and his work, therefore, stands on 
an entirely different footing. It is natural that a biographer of 
Lamarck should mistake the little back eddy in the direction of 
Lamarckism for the main current of scientific thought. Never- 
theless, Lamarck is a very interesting figure. He did much solid 
work, and he speculated in a bold untrammelled way that could 
not fail to awaken men’s interest in the subject. 


“BRITAIN AND THE British Seas.” By H. J. Mackinder, 
M.A., Reader in Geography in the University of Oxford. 
(London: William Heinemann, 1902.) Pp. xvi. and 378,— 
This is not like other books on geographical subjects, and it is 
encouraging to see such modern and scientific treatment of a 
long neglected study coming from one of the ancient univer- 
sities, If this volume gives a fair sample of the teaching of 
geography in Oxford, undergraduates who take advantage of 
their opportunities are much to be congratulated. The style of 
the book no doubt suggests the platform rather than the study ; 
there is a tendency towards great swelling words and a sonorous 
roll in the sentences that would appeal, we think, more powerfully 
to the ear than to the eye. However, the subject is treated in a 
large way and a certain grandeur of language is not inappropriate. 
The idea is to describe the great features of the country and 
not to bother about details. Nothing is touched upon which 
has not a special significance, and not only are the features of 
the land and sea described, but a point is made of tracing their 
origin from the earliest geological period. The evolution of the 
British Islands is treated to some extent in the manner of 
Mr. Jukes-Browne’s “ Building of the British Isles,” only instead 
of tracing the history stage by stage back into the past, Mr. 
Mackinder begins with the earliest times and traces it down to the 
present, Once the present surface of the land has been reached 
by the carving out of their valleys by consequent, subsequent and 
obsequent rivers, we are shown how the relation of the British 
Isles to the Continent has affected the climate, vegetation, etc., 
and how the various streams of immigration and conquest have 
produced the present political condition of the country, The 
racial, historical, strategic and economic geography of the 
Islands are treated in a series of chapters, and it is interesting 
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to see how geology is brought in to explain facts, the distribu- 
tion of which is being described. Special chapters are devoted 
to England, Scotland, and Ireland, but they are far too short in 
our opinion. Some of the geology could have been spared to 
make room for a fuller description of the regions of the country. 
Wales ought to have had a chapter to itself, and the sub-divi- 
sion of England might have been carried further. The two 
chapters devoted to England are entitled “ Metropolitan 
England” and ‘Industrial Englind,” and the former, one is 
naturally surprised to find, includes all England south and east 
of a line drawn from the Severn to the Wash. It would have 
been more useful to have restricted the term ‘‘ Metropolitan 
England” to the country within say 30 miles of London, and 
the seaside suburbs like Brighton, and to have treated the rest 
of the south-east as “ Rural England,’ while Cornwall might 
have been usefully considered with Wales. ‘The statements are 
not always quite accurate. Thus we read *‘ To-day there are in 
Great Britain more than twenty-six million sheep or approxima- 
tely one sheep for each human being” (p. 318.) If “ to-day ” 
means 1900, for we suppose the passage was written before the 
census report of last year appeared, we find in the * Statesman’s 
Year Book” for 1901, that the number of sheep in Great 
Britain was 26,592,226 and the estimated population 36,405,900, 
which seems to show that ‘ approximately” is held to mean 
“not very near,” since 9,913,674 people or 25 per cent. of the 
population must remain sheepless. But a little looseness in 
statistics does not affect the purpose of the book, which is to 
show how the present condition of the British people is the 
outcome of causes which have been at work since the first 
changes in the solidifying crust of the Earth. 


“4 Trxt-Book or Zoo.tocy.” By G, P. Mudge, a.R.c.se., 
F.z.8., &c. (London: Edwin Arnold. 19)1). 7s. 6d.—The 
number of recent text-books of zoology is legion, and every 
new volume must add to the bewilderment of the student who 
is just entering into this field of science. To those who fin] it 
necessary to make a selection from among the number of these 
books, Mr. Mudge’s little work may be cordially recommen led 
as a most excellent treatise, and one which possesses some 
distinctly original features. As a laboratory guide it will be 
most helpful, whilst the introduction and concluding chapters 
will afford him, in a clear and condensed form, a good insight 
into the application of the facts derived from the work of the 
dissecting room. Being essentially a book for juniors, the 
modern plan has been adopted of selecting a few types of 
animals easily to be procured and presenting all the principal 
features of the groups to which they belong. 

Dealing in turn with the Vertebrates, Coelomate and Coelen- 
terate Invertebrates, and the Protozoa, Mr. Mudge brings out 
the essential characteristics of each animal by a comparison of 
their several systems and organs. The concluding chapters of 
the book are devoted to the Life-History of the Cockroach and 
Butterfly, and the Phenomena of Metamorphosis; Karyokinesis, 
Oogenesis, Spermatogenesis, Heredity and Variation. 


The illustrations are numerous, well chosen, and well 
executed. 
=a 
BOOKS RECEIVED. 


More Tales of the Birds. By W. Warde Fowler. (Macmillan.) 


Illustrated. 33. 6d. 
Results of Rain, River, and Evaporation Observations made in 


New South Wales during 1899. By H. C. Russell, BA, C.M.G., 
FRrs. (Department of Public Instruction. Meteorology of New 
South Wales.) Illustrated. 3s. 6d. 

The Nearer East. 3y D. G. Hogarth, m.a. (Heinemann.) 


Illustrated. 

Comparative Anitomy of Animals. Vol. Il. By Gilbert C. 
Bourne, M.A., D.sC., F..8, (Bell.) Illustrated. 4s. 6d. 

Eighteenth Annial Report of the Bureau of American Ethnology, 
1896-7. By J. W. Powell, Director. Part 2. (Washington: Govern- 
ment Printing Office.) 

Primer of Physvology. By 
Is. net. 

Plea for a Na'ional Institute of Geography. By iJ. G. 
Bartholomew, F-R.S.E., F R G.S., with plan and note by Prof. Geddes. 
(Reprinted from Scottish Geographical Magazine, March, 1902.) 
Comparison of Photographi ° and Visu al Mag artud s of the New 
Star in Perseus. By W.H. Robinson. (Monthly Notices of Royal 
Astronomical Society, January, 1902.) 


Alex. Hill. (Dent.) Illustrated. 





Theoretical Representation leading to General Suggestions bearing 
on the Ultimate Constitution of Matter and Ether. By John Fraser, 
Ordnance Survey. (Williams & Norgate.) 1s. 6d. 

Tutorial Arithmetic. By: W.P. Workman, M.A., B.SC., assisted by 
R. H. Chope.pa. (W. B. Clive.) 3s. 6d. 

Text-Book of Magnetism and Electricity. Bv R. Wallace Stewart, 
D.SC.LOND. (W. B.Clive.) Illustrated. 3s. 6d. 

The Foraminifera. By Freder:ck Chapmnun, 
(Longmans.) Illustrated. 9s. net. 

Arithmetic of Electrical Measurements. 
(Murby.) 1s. 

Recent Progress in Practical and Experimental Electricity. By 
Reginald Fessenden. (Washington: Philosophical Society.) 

Royal Scottish Arboricultural Society Transactions. Vol. XVI. 
Part. III. (Edinburgh: Douglas & Foulis.) 

Scientific Roll. No.4. Bacteria. By Alexander Ramsay. Is. 

Smithsonian Institution Origin and History. Vols. |. and IT. 
By Wm. Jones Rhees. (Washington: Government Printing Office.) 


ALS. F.K.M.S. 


By W. R. P. Hobbs, R.N. 


~& 


eatin > ; 
ACROSS RUSSIAN LAPLAND IN SEARCH OF 
BIRDS. 

By Harry F. WITHERBY, F.Z.8., M.B.0.U. 
Il.—ARCHANGEL, A WONDERFUL MONASTERY, 
AND THE EFFECTS OF VODKA. 
ARCHANGEL has no pleasing memories for my friend or 
myself, although we remember it well and especially its 
custom house. When we arrived at Solombala we were 
immediately assailed by a posse of custom house officials, 
Our numerous boxes and packages were not only opened 
and ransacked, but every bottle and parcel in them was 
minutely examined, and at length our guns, cartridges 
and camera were carried off in triumph to be re-examined 
at the custom house at Archangel. Nowhere else in the 
world is there such a custom house, and unlucky is the 
man that puts himself into its clutches. After three 
days of alternate praying to and cursing the officials at 
this infamous place, we were allowed to take away our 
guns, cartridges and camera on payment of an extor- 
tionate duty. The amount of duty was assessed by 
weighing the articles, and consequently the sum payable 
on the cartridges, which were loaded with shot, was double 
their actual vaiue. But we were more lucky than a friend 


who sent all his baggage to Archangel beforehand by sea, 
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Sketch Map to show route from Trondhjem to Archangel, and 
from Archangel to Kandalax. 


and after being delayed at the custom house for a fort- 
night, was mulect in £50 for duty on cld clothes and 
camp furniture. 

Besides its custom house, Archangel has many mos- 
quitoes of a virulent type. The town is thinly spread 
over an enormous extent of ground, and the roads are all 
paved with very rough cobbles. The only means of con- 
veyance are droskis or low springless four-wheelers, the 
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drivers of which are usually drunk. The only things that 
pleased us in Archangel were the hooded crows,* which 
acted as scavengers and were very numerous and tame, 
and the roofs of the houses which were of beautifully soft 
colours. Had it not been for Mr. Henry Cooke, the 
British Vice-Consul, who gave us most kind help, it is 
doubtful when we should have escaped, for to go through 
the custom house and to get away within a week was 
considered almost a miracle. This feat was only accom- 
plished at the last by a remarkable drive. 

The steamer to Lapland sailed only once a week, and so 
pushed were we for time at the last moment, that to catch 
it we had to load all our things upon two droskis 
and drive two miles in twenty minutes. There was no 
tinte to fasten on the baggage, and the only thing to be 
done was for each of us to stand up in his machine and 
hold on to the bags and boxes tooth and nail. The 
roughness of the roads and the springlessness of the carts 
made it by no means a simple task to keep the luggage 
from falling and at the same time to impress upon the 
driver that his horse must gallop. Words had no effect 
on their stolid drivers, and it was only by thumping them 
whenever we had a free hand to do it, that the necessary 
pace was maintained. All went well until we were 
nearing the quay, when a heavy holdall containing all 
our bedding fell off one of the droskis, but by signs and 
shouts to a passer-by we induced him to shoulder the 
holdall and run after us. The steamer was casting off 
her ropes as we galloped up to her side, and the excite- 
ment we caused amongst the crowd of people who were 
gathered to say farewell to their friends was worth a great 
deal to see. 

An uncomfortable night with berths only five feet six 
inches long {in the small crowded steamer, which rolled 
and pitched at the slightest provocation, brought us to 











Solovetski Monastery. 
From a photograph by Mr. F. R. Ratciire, 


the monastery of Solovetski, far famed as one of the 
holiest places in Russia. 

The monastery is very large and very rich, and is 
surrounded by enormously high and thick granite walls. 
Within these are many churches and chapels, with white 
walls and green cupolas, surmounted by gilded crosses, 
while here and there are great blocks of white, barrack-like 
houses. Pilgrims, chiefly of the peasant class, journey 
thither in thousands, and are housed and fed with simple 
food for three days. No charge is made, but should the 





* Corvus corniz. 








pilgrims have sufficient means he is expected to present a 
donation to the monastery. We were anxious to see some 
of the plate and vestments, for the richness and rarity of 
which the monastery is famed, but the churches were so 
packed with people, all standing, that we were not able to 
get further than the doorways. 

No living thing may be molested within the precincts of 
the monastery, and it is remarkable that hundreds of 
herring gulls,t by no means tame birds by nature, have 
discovered the sanctuary. They positively swarm within 
the walls, and have their nests in all the courtyards, even 
on the narrow pathways. Most of them had young ones 








The Entrance to Solovetski Monastery. 

From a photograph by My. F. R, Ratciirr, 
at the time of our visit, and it was most amusing to watch 
the old birds feeding their dark grey fluffy offspring quite 
unconcernedly whilst hundreds of people were all round 
them. Indeed, so tame are the birds that they will take 
food from one’s hand, and will not move out of one’s way, 
and should anyone approach too near to the young, the old 
birds rush up and peck him vigorously. It is certainly 
extraordinary that these wild birds have been rendered as 
tame as chickens by the simple expedient of allowing them 
to do as they pleased without the slightest interference. 
The herring gulls all leave Solovetski, we were told, after 
the breeding season, and it is a remarkable fact that the 
very birds which are so bold inside these high walls, are no 
tamer than other gulls when met with outside the walls. 
How they originally discovered the sanctuary, and how 
many generations were needed before they realized its 
absolute security, we endeavoured to ascertain, but could 
get no definite evidence. 

At Kem, our next stop, we were delayed for some time 
loading cargo into small boats, which were “manned” 
almost entirely by women. In the summer months there 
are very few men left on the White Sea coast, as all the 
able-bodied males go north to fish, leaving the women in 
charge of their homes. From Kem we journeyed to 
Keret, where there is a large saw mill, and then crossing 
the Arctic Circle once more, we put in at Kovda, where 
another saw mill flourishes, and exports much timber to 
England. At Kovda we were fortunate in obtaining the 
services of an interpreter, a Russian, Gregori Kokorin by 
name, who was a tallyman at the mill, and had picked up 
a little English from the crews of the boats which came 
there every summer for wood. 

The ice and fog had caused such delays that it was not 
until July 4th that we reached Kandalax, which was 


t+ Larus argentatus. 
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to be the starting point of our journey across the Kola 
Peninsula. Here we took up quarters in the house of the 
pilot. The house, which was of wood, consisted of only 
one good room, which we occupied while the pilot, his 
wife and family cheerfully retired to the loft, in the roof 
of which were many holes large enough to admit one’s 
head. 

Our room was furnished with a comfortable looking 
bed, which we tried but soon forsook with many mur- 
murings (the Russian variety being large and exceedingly 
voracious), and thenceforth spread our blankets on the 
hard but peaceful floor. Kandalax consists of a hundred 
or more wooden houses, and its inhabitants, who are 
Russians, are believed to sustain themselves by fishing, 
but during our three days’ stay almost every man and 
woman was drunk. Indeed the inhabitants of this place 
appeared to be utterly degraded by vodka. They found 
many opportunities for making holiday. The Greek 
Church, I believe, provides some three or four saints’ 








A Boat “manned” by Women. 
From a photograph by Mr. F. R, Ratciirr, 


days a week, and these are regularly used in Kandalax as 
excuses for drunkenness, while the day on which the 
weekly steamer arrives is invariably set aside as a day of 
rejoicing. Moreover, the people were tipsy day and night, 
and besieged our room at all hours demanding vodka, and 
when forcibly ejected they stood in a group outside and 
droned melancholy chants for hours at a time. 

However, we found more society in Kandalax than we had 
expected. Mons. Boudit, a Frenchman, who was engaged 
in starting a factory for tinning salmon and other fish, and 
the chief of the telegraph station, entertained us right 
royally, and gave us much help and advice. Mons. Boudit 
informed us that the peasants of this country were utterly 
worthless as workmen, and in consequence he had been 
compelled to import labour, not only for the erection of his 
factory and for the canning of the fish, but even for 
catching the fish. 

The country round Kandalax was mainly composed of 
dense pine forest, which yielded very little in the way of 
birds, but the islands in the bay were more interesting. 
On these islands we found a number of different ducks, a 
few with young ones, but the majority apparently not yet 
nesting. Perched on a little rock in the middle of the 
bay we saw a great dark bird with a conspicuous white 
tail. We knew this must be the white-tailed sea cagle,} 
and we tried hard to approach it, but it watched’ our boat 





jealously, and no sooner had we hidden ourselves behind 
a small island than the great bird rose, and circling ever 
higher and higher was soon but a speck in the sky. Then 
just as we were about to land on an island we noticed 
a pair of Turnstones|| running anxiously to and fro ona 
spit of pebbly shore. They were in their lovely breeding 
plumage of black and rich chestnut with silvery white 
breasts --a plumage in which they are occasionally seen in 
Great Britain, both when they prolong their spring visit 
to us, or come to our shores somewhat earlier than usual 
in autumn. But it is seldom that we see the Turnstone in 
Great Britain either in summer or in winter, for it only 
passes along our shores in its passage between its northern 
summer home and its southern winter one. Consequently 
we were delighted to find a pair of these birds in their 
breeding haunt, anda few minutes after landing on the 
island we had the good fortune to discover in a nook 
under a big stone, close to the water’s edge, their nest, 
which was made of grass and feathers, and contained four 
dark green pear-shaped eggs. 

A problem to be decided at Kandalax was as to how 
many men would be reguired to transport our baggage to 
Kola, a distance of some 160 miles. The problem was 
complicated because we wished to spend some three weeks 
on the way, and no provisions, except perhaps bread at 
one place, were obtainable on the route. Consequently it 
became a question of how many pounds of food a man 
would eat each day. Had it been winter, when sledges 
and reindeer could have been used, there would have been 
no difficulty, but in summer no transport animals are to 
be had in Russian Lapland. A calculation and much 
discussion with Gregori ended in the decision that nine 
men, carrying some 70 or 80 pounds each, would be suffi- 
cient to carry the baggage and food. 

The next difficulty was to procure these even, but I 
must first explain that the route we intended to take was 
a regular one, instituted and upheld by the Russian 
Government. The route is chiefly beneticial to the 
inhabitants of the White Sea coast who, being chiefly 
fishermen, use it to reach the Arctic Ocean in spring, and 
to return home in autumn when the White Sea is com- 
pletely frozen in and impassable. During the short 
northern summer the route is very seldom used, and the 
interior of the country is almost deserted. At intervals 
on this route, which is partly over lakes and rivers, and 
partly overland, are “stations,” and by means of orders 
kindly provided by the Governor of Archangel, we were 
entitled to the use of the boats on the lakes and rivers, 
and to the services of two men each as carriers or rowers 
to be provided at the “stations” at fixed rates. At 
Kandalax, therefore, we had to obtain four men at the 
‘station,’ and in addition required five men to act as 
carriers all the way to Kola. We gave the word out that 
we wished to hire men to go to Kola, and as only the 
pick of the inhabitants were sober at the time it was easy 
to select five of the strongest and most decent young men 
from the crowd which soon arrived at our door, It was 
not so easy, however, to fix the terms, and this was only 
accomplished after great exertion on the part of our inter- 
preter, whose English required almost as much translating 
as the native tongue. The men were to feed upon rye 
bread and salt fish, the usual fare of these poor people, 
and it was soon known round the village that we were in 
want of these commodities. A stream of old women 
quickly appeared carrying great round loaves of dark brown 
bread and baskets full of salt fish, Much of the bread 
was mouldy, and many fish were badly cured, but after 
careful selection, followed by long bargaining and much 
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weighing and discussion, we were well provisioned with 
well-cured fish and good bread, the driest we could obtain, 
since it was lighter and less likely to turn mouldy than 
when wet. 

After much packing and weighing the loads for the 
carriers were apportioned, and we were ready to start. 
But the four men ordered some hours before at the 
“station” did not arrive. We visited the place in force 
and found the house full of drunken men, who would 
listen to nobody. The chief man’s wife being the only 
sober person in the house, we cautioned her that we 
should write a protest in the book kept for the purpose, if 
the men were not produced in one hour. As they did not 
appear at that time we bombarded the station again, 
and forcing our way in wrote the protest and said that 
we should telegraph to the Governor if the men were not 
forthcoming in another hour. We had no intention of 
thus disturbing his Excellency, and were much relieved, 
when four men appeared, to find that the threat had been 
sufficient. Another hour was wasted by the carriers in 
wrangling over the weights of their loads, but at last at 
nine p.m. we started, and were accompanied to the out- 
skirts of the village by the entire population, men, women 
and children. Scarcely had we shaken the mud of 
Kandalax from our feet when one of the station men, who 
reeled suspiciously in his walk, threw down his load and 
amidst yells of delight from the crowd and shouts of 
imprecation from us, staggered back to the village. 
Fearing that other men would desert if we delayed for 
long so near the village, we called for a volunteer, and a 
man stepped out from the crowd. We made terms with 
him, he shouldered the load, and then and there, without 
the slightest preparation set out for a month’s journey. 

The path lay at first up hill over rough, stony ground, 
but our men, notwithstanding their heavy loads, kept up 
a good pace. The baggage was fastened to a carrier placed 
on the back aud strapped to the shoulders. The carrier 
was simple and effective. It consisted merely of a piece 
of supple green wood bent in a loop and crossed by a net- 
work of cord. We were fast forgetting the drunken orgie 
at Kandalax, and the annoyances of the start. Here and 
there a peep through the dark pines revealed the Neva, 
whose name is Swift, rushing down to the sea in one 
continuous boiling rapid. Occasionally the silvery trunk 
of a birch tree, or a group of bright green larches broke 
the monotony of the pines, while the rocky ground was 
thickly clothed with hoary reindeer moss and a thousand 
small creeping plants. Our binoculars and guns were ready 
to be levelled on any bird to be seen as we marched ahead 
of the carriers trudging in single file along the narrow 
track. 

But, alas, our peaceful state was once again to be dis- 
turbed. Gregori came panting up to us saying that one 
of the station men was bad and was getting worse and 
worse. On turning back we found that the man was 
desperately tipsy, and it was evident that he had a bottle 
about him, but we could not discover it. He continually 
fell down and lay moaning and groaning. Walking 
behind this wretched man and treating him like a stub- 
born donkey, we managed to drive him a mile or two, but 
at length he sank down and refused to budge. As he lay 
on the ground we caught sight of a bottle sticking out of 
his trouser pocket, This he refused to give up, so Gregori 
Kokorin promptly broke it with a stick. The drunkard 
then proceeded with great deliberation to pick the broken 
pieces from his pocket, and finding that there was still 
some precious vodka left in the bottom of the bottle, he 
would have drunk it had I not kicked it out of his hands. 
At that he burst into sobs, and getting up he threw down 
his load and staggered off into the woods. This man was 





a type of the grasping drink-sodden Russian peasant, no 
uncommon class in the part of the country we visited, and 
when afterwards we found that he was the chief man at a 
station further on, we wrote down his character in the 
book for the benefit of the officials who employed him. 

One great advantage of the perpetual daylight of the 
north is that one can sleep and eat just when it is most 
convenient and necessary. On the first day, or rather 
night, of travelling we raised our tent and turned in to our 
sleeping bags at four o’clock in the morning and were 
soon dreaming, not of drunken obstreperous men, but of 
all the charming birds we might be destined to discover 
in the country that lay before us. 
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PRESERVING AND MOUNTING ROTIFERA. 
By Cuartes F. Roussener, Curator, RMS. 


For killing and fixing several fluids are suitable, namely, 
+ per cent. osmic acid, or Flemming’s chromo-aceto-osmic 
fluid, or Hermann’s platino-aceto-osmic mixture. On the 
whole, I now prefer the last-named, which gives a finer 
fixation of the cellular elements of the tissues and does 
not stain them so much. It may be explained that the 
term “ fixing” implies rapid killing and at the same time 
hardening of the tisues to such an extent as to render 
them unalterable by washing and subsequent treatment 
with preserving fluids. Proper fixation is very essential, 
as no good preservation can be obtained without it. 

When the Rotifers are narcotised and ready for killing, 
a single drop of one of the above fixatives is added, and 
mixed with the water in the watch glass. A few minutes 
is sufficient for fixing small creatures like these, and then 
they must be removed again by means of the pipette to 
several changes of clean water to get rid of the acid, 
otherwise they will become more or less blackened, When 
dealing with marine Rotifers, sea-water must be used for 
washing out, as the difference in density between fresh and 
sea water is sufficient to cause swelling by osmosis, and the 
consequent spoiling of the specimen. After thorough 
washing, the Rotifers are transferred to a preserving fluid, 
the density of which does not materially differ from that 
of water. The best preserving fluid found so far is a 24% 
solution of formalin, which is made by mixing 24 c.c. of 
the commercial 40 °;, formaldehyde with 375 c.c. of water, 
and then filtering. 

The above are general directions according to which the 
great majority of Rotifers can be preserved. When under 
the narcotic, the animals must be watched until it is seen 
that they can swim but feebly, when, as a rule, they will 
be ready for killing. If they contract and do not expand 
again, it is a proof that the narcotic used is too strong, 
and it must be further diluted. The whole method un- 
doubtedly requires great care and is a delicate operation, 
which must be performed under some kind of dissecting 
microscope, but by following the directions here given, and 
with some perseverance, any one can learn to prepare a 
large number of species of Rotifers. I would advise that 
a beginning should be made with some such forms as 
Brachionus, Anurea, Syncheta, Asplanchna, Hydatina, 
Triarthra and Polyarthra, which are easy, and moreover 
occur, and can, as a rule, be collected in large numbers 
A few genera, however, are exceptionally difficult. These 
are Stephanoceros, Floscules, Philodina, Rotifer and 
Adineta, and it will be better to leave these until con- 
siderable experience in dealing with the others has been 
acquired. 

It will have been noticed that the Rotifers must always 
remain submerged in a watery fluid, and be transferred in 
a drop by means of the pipette. Fluids of lesser density 
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than water, such as alcohol, as well as fluids of greater 
censity, such as glycerine, are unsuitable because they set 
up strong diffusion-currents by osmosis, which cause the 
animals either to swell or to shrivel up completely. 

Some species of Rotifers, such as Triarthra, Polyarthra, 
Pedalion, Mastigocerca, etc., have an outer surface which 
is strongly water-repellent, and when these come in con- 
tact with the surface tilm of the fluid even for an instant, 
it is most difficult to submerge them again, and as a rule 
they are lost or spoiled. 

Having then successfully narcotised, killed and fixed 
the Rotifers fully extended, and finally transferred them 
into 24 per cent. formalin, the animals may be kept in 
little bottles, or mounted in the same fluid on micro slides, 
either in excavated cells or shallow cement cells. 

To mount on a slide, place a drop of the formalin 
solution in the cell, then transfer the prepared Rotifers 
into this drop with the pipette and examine under the 
dissecting microscope to see that no particle of foreign 
matter has been introduced. Then place another drop of 
the fluid on the slide by the side of the cell and lower the 
cleaned cover-glass on that drop, then push the cover 
cautiously and gradually over the cavity. The super- 
abundant fluid is removed with blotting paper, and the 
slide closed by tippmg damar-gold size cement all round 
the edge with a fine brush. 

The permanent closing of these cells has been a matter 
of very considerable difficulty. As the result of the ex- 
perience gained I recommend to close the cells first with a 
coat of a varnish consisting of two-thirds damar in benzole 
and one-third gold size, then two coats of pure shellac 
dissolved in alcohol, and finally four or five coats of pure 
gold size, with an interval always of twenty-four hours for 
each coat. 

By the method described above I have in the course of 
the last ten years made a collection of over five hundred 
slides containing nearly three hundred different species of 
Rotifers, probably the only collection of the kind in exis- 
tence, which is of the greatest use for the identification of 
species and for the general study of this interesting class. 








Condueted by M.I.Cross. 


POND-LIFE COLLECTING 1N APRIL.—AIlI species of Infusoria 
and Rotifera mentioned as occurring in March are likely to 
become more abundant in April, which is one of the best 
months for collecting. The ponds are full of water, whilst 
they have become approachable, and Daphnias and Cyclops have 
not yet crowded the Rotifers out, as sometimes occurs later on. 
Volvox globator may be looked for together with the little 
parasitic Rotifer, Proales parasitica, inside the green spheres. 

Of larger Infusoria, Bursaria truncatella, Choenia teres, 
Amphileptus gigas and flagellatus will be found, and, of course, 
crowds ot Euglena viridis. 

Of Rotifera, Synchaeta pectinata will be abundant, and 
Asplanchna priodonta and brightwelli will have made their 
appearance in larger lakes and canals; also Brachionus pala, 
guadratus, and bakeri; Huchlanis triquetra and hyalina, 
Triarthra longiseta, Diaschiza semiaperta, Rhinops  vitrea, 
Pterodina patina, Mastigocerca bicornis, and many others. 











TresTinG Obsectives.—The Abbe Test Plate.—Full directions 
accompany the test plate, so that the possessor can quickly 
learn how to use it. It may, however, be stated that it consists 
of a series of six silvered discs of cover-glass attached to a 
3” by 1” slip, each cover-glass being of a different and specified 
gauged thickness, and having lines ruled upon it in a deposit of 
silver on the under-side. These ruled lines are coarse, and can 
be separated by low-power objectives. 

Information concerning the objectives is gained by the 
appearance of the edges of each of these lines when illuminated 
with a condenser of suitable aperture and an eyepiece of high 
power with a central beam, by oblique illuminations, and by 
rotating the stage, the correct thickness of cover having first 
been found by experiment on the test plate. 

The condenser used should yield a solid cone of illumination 
gqual to at least two-thirds of that possessed by the objective, 
and after setting the tube length of the microscope to that for 
which the objective is best corrected, the procedure should be 
as follows :—The different discs should be examined until the 
one is found in which the lines are seen most distinctly. If 
under no cover good definition can be obtained, nor by a 
reasonable alteration of tube length, the objective may safely be 
rejected as bad. It will probably be found, however, that under 
one of the covers the lines will appear satisfactorily defined, 
and it will be possible then to ascertain its corrections for 
spherical aberration, chromatic correction, centreing, etc. 


Spherical Aberration—If the objective will bear an eye- 
piece of high power satisfactorily on the test plate, it is in 
itself evidence of good correction in this respect. Further 
evidence may be obtained by placing a small diaphragm beneath 
the condenser, so that a cone equal to not more than one- 
quarter of the numerical aperture of the objective may be 
yielded, and while looking at the lines, change the position of 
this diaphragm from central to extremely oblique, the obliquity 
being in a plane at right angles to the direction of the lines. If 
the lines remain sharp throughout, the spherical correction is 
excellent, but if there is a difference of focus, which is still 
apparent on trying other thicknesses of cover-glass and altering 
the tube length, and it is impossible to overcome a difference of 
focus for the intermediate position of the diaphragm, the exist- 
ence of a spherical zone is proved.” 

It may be mentioned incidentally that the above method is 
one of the best for discovering the best tube length and thick- 
ness of cover-glass for a given lens. 


Chromatic Correction.—This shduld be tested for in the same 
manner as the spherical aberration. Under these conditions an 
apochromatic objective should show practically no colour, or at 
the very most barely distinguishable traces of tertiary colour. 

Well corrected, or semi-apochromatic objectives should show 
narrow bands of pale green (apple-green) on one side, and a 
peculiar purple (or claret) on the other side of each line, and 
should show the same colours for all obliquities—the width of 
the bands only changing—and give good definition with all 
obliquities. 

Poor objectives will show broad bands of primary colours 
(yellow and blue) with very oblique light, and the definition 
will be found to be bad. 

Centreing.—Inaccuracy of centreing is shown by unequal 
definition of the two edges of the central line ; that is, one edge 
will appear sharp or nearly so, whilst the other will be hazy or 
seen double, also the coloured edges will be more apparent on 
one side of the field than on the other. 

There is one point that has to be guarded against, and that is 
the mistake of supposing that want of sharpness on the margin 
of the field when the centre is in focus is due to spherical 
aberration or inaccurate centreing. It is really due to want of 
flatness of field, which is inherent in the construction of all 
latter day objectives, and particularly so in those of high power. 

There is, however, a curvature of field due to coma, in which 
case only the line or lines about the centre of the field can be 
focussed sharply, those near the margin remaining indistinct 
under any circumstances. 

Definition.—A good standard test for definition is to use such 
an eyepiece with the objective as will give a magnification in 
diameters equal to one thousand times the numerical aperture 
of the objective. Supposing therefore a }'' objective, having 
an initial magnifying power of 20 diameters, had a numerical 
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aperture of -45, an eyepiece magnifying 22} diameters would 
be required to give 450 diameters. This in practice becomes 
a most excellent means of testing the endurance of a lens, and’ 
it has the advantage of being based on a rational foundation, 
the ratio being the same as an eyepiece power of 50 to each inch 
of aperture on an ordinary telescope. This again is equal to 
what would be seen of an object when looked at through a 
pin-hole ;,” in diameter, beyond which the outlines of objects 
fail in clearness. 

Practice with the test plate will soon enable reliable estimates 
to be formed of the quality of objectives, and these, when 
confirmed by direct observations on known test objects, will 
enable the average microscopist to test his objectives for 
himself. 

If any standard tests were ever applied to microscopic 
objectives, it would not be impossible by means of such an 
accurate colour-photographic process as the Sanger-Shepherd, to 
make a record of the colour correction of objectives as seen 
under specified conditions of illumination on the test plate, and 
by establishing a standard, to give marks for perfection in this 
respect. 

Mr. John Browning, of 63, Strand, London, has sent for 
review description and samples of his little micro camera, which 
are intended to be attached to the body tube of the microscope, 
the eyepiece being first removed. I have seen this class of camera 
used at micro soirées by ardent photographers who have wished 
to secure a photograph of a unique or interesting specimen. 

The results obtained, of course, are not to be compared with 
those produced with proper apparatus, but, with practice, fair 
images can be secured, and it might be that those who made a 
beginning with one of these little appliances would be induced 
eventually to extend their work with a suitable camera. ‘The 

prices of these little cameras are from 5s. upwards, 

GrowtTis IN WATER Mains.—Reference was made in two 
previous numbers to Puludicel/a in reply to a correspondent, and 
incidentally it was mentioned that the specimen had been dis- 
covered growing ina water main. We have received from a reader 
the following interesting notes :—“ A work which gives much 
valuable information on this subject is ‘The Microscopy of 
Drinking Water,’ by G. C. Whipple. Published by John Wiley 
& Sons (Chapman & Hall, London), of New York, 1899. The 
influence of micro-organisms other than bacteria (Schizomycetes) 
on potable water has received very little systematic attention in 
this country, but in some of the United States of America it has 
been carefully studied by properly equipped State Departments, 
and the book above referred to is the outcome of the writer’s 
experience and study. A very full bibliography is contained in 
an appendix. It is illustrated with very good plates. 

Recently one of the 40” mains of the Manchester water 
supply was cleaned out, and 700 tons of animal and fungoid 
growths with entangled mineral matter removed, the deposit 
being 3/' thick, A 36'' main in use from 1899 to 1901 yielded 
165 tons. 

Practica, SCHEME, MATERIAL FOR Distrinution, &¢,.— 
A correspondent in Oporto has sent a box of seeds of Pawlownia 
Imperialis for distribution amongst readers, remarking that 
these are beautiful objects mounted either dry or in Canada 
balsam. If any readers would like to have a small quantity I 
shall have pleasure in sending it on receipt of a stamped 
addressed envelope. 

The Rev. G. H. Lea, of Jamaica, has kindly sent samples of 
sand from Dry Harbour Shore and deep-water gatherings, also 
selected Foraminifera and Mollusca, There is not a large 
quantity, but so far as it goes it is available for distribution 
amongst readers who first apply for same enclosing a stamped 
addressed envelope. 

This same gentleman also offers to exchange Foraminifera, 
Diatoms, sponge washings, or any other things that would be 
likely to prove of interest from Jamaica to assist in rendering 
the practical scheme effective in its working. I shall be happy 
to forward letters. 

The Rev. E. J. Holloway desires me to state that the corre- 
spondents who have sent tubes to him for Rotifera, will receive 
them in a few weeks; it being a little early for gathering 
specimens yet. 

In addition to the names given in the March number, Pond 
Life and Rotifers may be obtained from J. Hood, 50, Dallfield 
Walk, Dundee, at 1s. per tube, or 26 weekly tubes for 21s. 











ConsuLTaNTs.—I am pleased to be able to state that several 
readers have kindly volunteered to assist in identifying speci. 
mens. The subjects so far embraced are Diatomacex ; Fora- 
minifera and micro-organisms found in marine deposits ; Myce- 
tezoa ; food drugs and micro-fungi infesting plants. I shall be 
glad to hear from those who will assist in other departments. 


NOTES AND QUERIES. 


Richards, C. J. R.—There is no little book on the identifica- 
tion of Foraminifera from Cornwall. Williamson’s “ Recent 
Foraminifera of Great Britain,” published by the Ray Society 
in 1858, contains excellent figures and descriptions of the forams 
then known, but the nomenclature is of course out of date in 
many instances. Since that date, and especially of late years, 
there have been an immense number of additions made to the 
list of British forams. The figures and descriptions are spread 
over a number of papers in the Proceedings of the various 
societies. The majority of the British species may be found 
figured and described in the “ Challenger Monograph of 
Foraminifera” by H. B. Brady ; but this is a large and expensive 
work, though it may be found in many public libraries. Brady 
published a Synopsis of the British Forams in the Jowrnal of 
the Royal Microscopical Society for December, 1887. This con- 
tains all species recorded up to that time, but there have been 
many additions since. This paper is invaluable, for although 
it does not figure any forams it contains full references to the 
papers in which they are figured. Mr. Earland, who has kindly 
reported as above, remarks that he will be pleased to assist in 
naming specimens for you if they are not too numerous. They 
should be mounted on a card or wood slip, uncovered, and each 
specimen numbered, 

H, E. P.—Mr. Lister, the author of a “ Monograph of the 
Mycetezoa,” compiled for the British Museum, wrote the 
following method of examining and mounting specimens :— 
‘‘In preparing sporangia for examination, we add a drop of 
methylated spirit to expel the air from among the spores, and 
then add water and carefully wash out the spores from amongst 
the capillitium with the aid of a couple of mounted needles ; a 
little practice will enable you to do this without materially dis- 
turbing the arrangement of the capillitium threads. If the 
specimen is to be kept we add a drop of 1°20 solution of carbolic 
acid, and mount in glycerine-jelly.” 

H1,—The achromatic condenser in relation to the objective 
must not be judged by its total aperture, but by the solid cone 
of illumination that it yields. The first point to determine, 
therefore, is the aplanatic cone of the condenser that is to be 
employed. No good objective will bear a cone of illumination 
equal to its own aperture ; three-quarters is generally con- 
sidered the maximum. If, therefore, you were using an objec- 
tive having 1:0 N.A.,a condenser giving an aplanatic cone of 
‘75 N.A. would in general be sufficient. 

Rev. G. V. G.—It is almost impossible to advise on the choice 
of a camera lucida because the pattern that suits one may not 
give good results in the hands of another. All the forms you 
mention are good ones. The most sensible course would be for 
you to obtain two or three different kinds for trial and ascertain 
for yourself which one you could use with the greatest facility. 
The Beale’s neutral tint has always suited me best ; there is the 
defect of the inverted image, and it is probable that you would 
find Ashe’s pattern more convenient and efficient. A note 
appeared on this in the October number of KNOWLEDGE. 

Mounting Hnromostraca.—J. HH. G.—A_ correspondent 
states that “this may be done in the same way as Mr. Rousselet 
is now describing for Rotifera. I myself use a 1 per cent. 
aqueous solution of Beta Eucaine as a narcotic, and kill with a 
4 percent. solution of osmicacid, and after washing thoroughly 
mount, as Mr. Rousselet recommends, in a 24 per cent. solution 
of formalin. In fact,if ‘J. H.G.’ follows the instructions given 
by Mr. Rousselet he will probably find that the only alteration 
he has to make will be in the strength of the various solutions,” 

C. H, C.—I am unable to trace a book on Parasitic Leaf 
Fungi exclusively, but you may be able to select from the 
following one that will give you the information you require : 

‘‘ Diseases of Plants” (H. Marshall Ward). The “ Fungi-flora” 
(Cooke) or (Massey), would, of course, have the genera and 
species of the parasitic leaf fungi among the other fungi, and 
there is much interesting matter on parasitic fungi in “ Fungi : 
their Nature, Influence, and Uses,” by Cooke and Berkeley 
(International Scientific Series). 
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H.G. B.—The specimen you have sent can hardly be Flustra 
chartaceea, as this species is but 1} ''in height, and is distinguished 
by its small size; it is more likely to be Flustra securifrons 
(Pallas), and followed by Hincks. 

G. P.—The simplest and quickest means of measuring objects 
under examination is with an eyepiece micrometer dropped into 
the eyepiece to rest on the diaphragm. The value of the lines 
of this micrometer have first to be taken from a stage micrometer 
with the objective and eyepiece in use. The blue glass that 
you use, from the point of comfort is quite sufficient. The 
object of the green glass is to render the illumination approxi- 
mately monochromatic. Provided the glass is fairly free from 
bubbles, &c., there is no reason why it should not be placed 
immediately beneath the condenser. A stand is necessary when 
liquid filters or combinations of coloured glasses are used. 

J. H. A.—The objectives you mention by Bausch and Lomb 
are thoroughly gocd, and you would be quite satisfied with them 
for general work. 

Communications and enquiries on Microscopical matters are 
cordially invited, and should be addressed to M. I. Cross, 
KNOWLEDGE Office, 326, High Holborn, W.C. 


-s 


NOTES ON COMETS AND METEORS. 
By W. F. DENNING, F.R.A.8. 


Comet V. 1898.—Herr Adolph Hnatek, of Wien, has computed 
definitive elements for this comet which was discovered by Giacobini 
at Nice in 1898, June i8. During the months of June, July and 
August, 94 observations were obtained. The comet appears to have 
been revolving in an elliptical orbit of great excentricity, the com- 
puted period being 42,043 years (Ast. Nach., 3770). 

THe Aprit Mergors.—Moonlight will greatly interfere with 
observations of the shower this year. The maximum will probably 
occur on the morning of April 22, and the moon will be fuil on the 
evening of the same day, so that only the brighter meteors will be 
visible. In 1901, April 21, there was a moderately plentiful display, 
and it will be advisable to watch for its return this year, though the 
brightness of our satellite will rob the event of its conspicuous 





features. 


May Mergors.—The moon will have sufficiently waned on the | 


mornings of the first week in May to allow the Aquarids to be satis- 
factorily seen. This shower presents an orbital resemblance with 
Halley’s comet, and has therefore acquired a special degree of interest. 
The comet is expected to return to perihelion in 1910, May, and it 
will be important to watch annually for its associated meteor shower 
during ensuing years to ascertain whether it intensifies as the earth 
passes nearer to that section close to the parent comet. The mean 
position of the radiant is at 336°4° — 2 5°, and this point does not 
rise in England until shortly before 2 a.m., when morning twilight is 
strongly in evidence in the north-eastern sky. In southern latitudes 
the shower can be more successfully observed than in England, as the 
radiant is visible for a longer period before sunrise. ‘The meteors 
are swift with streaks, und their paths are abnormally long, a feature | 
which seems characteristic of meteors directed from radiants at low 


altitudes. 

FIREBALL OF 1902, JANUARY 7.—At 8.30 p.m., a very brilliant 
detonating fireball was seen by many observers in New South Wales. 
At Sydney the object is described as having increased in size as it 
travelled along, and as finally exploding in the same manner as a 
rocket Some of the fragments travelled eastwards, and “appeared 
to go down into the sea.” At Scone the fireball passed from 8.W. to 
N.E., and two minutes afterwards a tremendous concussion shook 
the doors and windows. A noise as of distant thunder was also heard. 
At Gunnedah the blaze of light startled pedestrians, while at 
Newcastle the earth and sky are stated to have been brilliantly 
illuminated for several seconds with a beautiful orange-coloured light. 
Mr. W. E. Besley, the Director of the Meteoric section of the B.A.A., 
has received about twenty accounts of the meteor, and though most of 
them are of « very imperfect character he has aproximately deter- 
minedthe real path. The beginning height was 71 miles, over a point 
20 miles K. of Muswellbrook, and the object moved to N., disappearing 





when 28 miles over 20 miles W. of Walcha. Radiant at about 
240° — 88° in Octans, but the exact position is doubtful. 


LarGE Mereors.—The following have been reported from various 
places, and it would be useful to have further descriptions : 

1902, January 24, 5h. 25m. Like a large rocket. From N.W. it 
moved slowly nearly parallel with the horizon towards N.E. Altitude 
45°, duration 5 to 8 seconds. H. Sheppard, Bergen, near Bishop’s 
Stortford. 

1902, January 24, 12h. 1m. 


Bright meteor passed from a little E. | 








of @ Leonis, towards 8S. of W., crossing the moon in its flight. 


Duration 5 seconds, streak lasted 10 minutes. P. Mulligan, Lancaster. 

1902, January 30, 6h. 25m. Mag. 1. Path 414°+20° to 45°+9°. 
Slow. Reddish-yellow train. Ivo F. H. C. Gregg, Bournemouth. 

1902, February 1, 8h. 20m. Brilliant meteor fell to the eastward. 
It was of a steely-blue colour and descended with an inclination 
towards N., bursting into fragments in its passage through the 
atmosphere. G. Taylor, Shrubland Park. 

1902, February 1, 12h. 4m. Equal to Capella. Travelled from 
near the zenith to N.W. and disappeared in Cassiopeia. Very rapid. 
Ten minutes later an electric-blue meteor, twice as bright as any star 
visible, appeared in the zenith and passed due N., disappearing at the 
Pole star. G. H. Price, London, 8S.W. 

1902, February 12, 11h. 14m. Brighter than Venus. Path 
215° + 35° to 195° + 20°. Very swift left a streak for several seconds. 
Rev. W. F. A. Ellison, Dublin. 

1902, February 15, 8h. 25m. Bright meteor shot from direction of 
Orion and travelled towards west. Duration, 4 seconds. Colour, 
head blue, tail consisted of three red balls. F. F. Grench, Wimbledon. 

1902, March 5, 10h. 35m. Meteor equal to Capella shot from 


158° + 70° to 98°+40°. Duration of flight 2 to 2} seconds. Rev. 
W. F. A. Ellison, Dublin. 
1902, March 6, 10h. 583m. Mag. 1 to equal Sirius. Path 


The meteor gradually brightened during the 
The nucleus 


L. Brook, 


108° + 29° to 110°—2°. 
second half of its path, and then suddenly vanished. 
was bluish white, with a train of yellow sparks. C. 
Meltham, Huddersfield. 
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THE FACE OF THE SKY FOR APRIL. 


By W. SHACKLETON, F.R.A.8. 




















Tue Sun.—On the Ist the sun rises at 5.40 a.m., and 
sets at 6.30 p.m. On the 30th he rises at 4.88 a.m., and 





sets at 7.18 P.M. 

Few sunspots are to be expected. 

A partial eclipse of the sun takes place on the 8th, but 
it is visible only in the high latitudes of the North 
Pacific Ocean. 


Tue Moon :— 





Phases. h. m. 
Apr. 1 © Last Quarter 6 24 a.m. 
» & @ New Moon 1 50 p.m. 
» 15° ) First Quarter 5 26 a.m. 
» 22; © Full Moon 6 50 P.M. 
» 30 © Last Quarter 10 58 p.m. 
On the 22nd the moon rises at 7.5 p.M. totally eclipsed ; 


the times of the various phases of the eclipse are as 
follows, whilst the phase at any particular instant may be 
deduced from the diagram below :— 


h m 
First Contact with Shadow § 02 GMT 
Beginning of Totality ae 6 10-2 
End of Totality ~ a 7 354 2 
Last Contact with Shadow 8 45°4 f 
Last Contact with Penumbra 9 553 - 





Diagram s owing the path of the Moon through the Earth’s Shadow 
and the phase at 8 p.M., April 22nd. 
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The last contact with the shadow occurs at 60° from the 
N. point of the moon’s limb towards the west. 

The magnitude of the eclipse, that is, the distance at 
mid-totality of the most immersed limb of the moon to the 
boundary of the shadow nearest the opposite limb divided 
by the moon’s diameter is 1:337. 

Of exceptional interest this month are the occultations 
of the bright stars é* Tauri and Spica, the particulars of 











these as well as others visible at Greenwich are as 
follows :— 
| Disappearance, Reappearance. 3 
| o |— ——— — g 
. is | | 
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; | mae A cian ee ~ | of] o| ah. 
Apr. 11} 63 Tauri 42; 936 p.m. | 130) 91 | 1015 p.m. | 230 | 193) 3 7 


D é 
» 15|68Geminorum) 5°00 1236a.m.) 54) 15] 1 9am.) 332 | 296 6 11 


»» 15] 27 Cancri |5°6| 1147 p.m | 167 | 127 |12174.m.| 229 | 189 | 7 9 
», 21) Spica } 12/11 46 p.m. | 148 | 144 | 12 52 a.m. | 257 | 242 | 13 9 
25] B. A. C. 5580. | 5°7, 1053 p.m. | 112 | 142 | 12 7 a.m. | 268 | 289 17 8 
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Tue Puanets.—Mercury is not observable this month, 
the planet being in superior conjunction with the sun on 
the 29th. 

Venus is in Aquarius, and forms a conspicuous object 
in the eastern sky shortly before sunrise. She attains her 
greatest westerly elongation of 46° 12’ on the 29th, on 
which date she rises at 3.20 a.m., or Lh. 20m. before the 
sun. 

Mars is in close proximity to the sun, and is therefore 
unobservable. 

Jupiter and Saturn are both morning stars, the former 
in Capricornus, the latter in Sagittarius. About the 
middle of the month they rise at 3.0 a.m. and 2.15 a.m, 
respectively. Being somewhat low down ia the sky they 
are not well placed for observation. 

Uranus is in Ophiuchus. About the middle of the 
month he rises just before midnight and passes the 
meridian at 4am. This, together witb its small meridian 
altitude of only 15°, makes it an inconvenient object for 
observing. 

Neptune is practically in the same position for the first 
few days of this month as is shown on the chart (in the 
February number) for the former part of February; now, 
however, the motion is easterly. About the middle of the 
month he crosses the meridian at 4.30 p.m., after which 
he will no longer be observable. 

Minima of Algol occur at convenient times on the Ist 
at 11.57 p.m, 4th at 8.46 p.m., 22nd at 1.39 a.m., 24th at 
10.28 p.m., 27th at 7.17 p.m. 
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Chess Column. 
By C. D. Locock, B.a. 





Communications for this column should be addressed 
to C. D. Lococx, Netherfield, Camberley, and be posted 
by the 10th of each month. 


Solutions of March Problems. 
No. 1. 
(By A. F. Mackenzie.) 


1. R to B4, and mates next move. 





No. 2. 
(By E. G. B. Barlow.) 
Key-move.—1. Kt (Q7) to B5. 


Pl...<«. BtoeBS 2. Bto Kt7ch. 
l... K to K4orQ5, 2. B to B3ch. 
1... . Any other, 2. Bto Kt7ch. 


Correct Sotutions of both problems received from 
C. D. Brown, G. W. Middleton, H. S. Brandreth, S. G. 
Luckecock, Alpha, C. Johnston, G. Woodcock, F. Dennis, 
H. H. 8. (Teddington), W. H. Boyes, A. C. Challenger, 
W. Nash. 


Of No. 1 only, from G. A. Forde (Captain), and an 
anonymous correspondent at Framlingham College. 


Of No. 2 only, from W. de P. Crousaz. 

RK. G. B. Barlow.—In No. 1, P Queens is answered by 
B to Bsq, ch. Certainly, there would be no objection to 
two members of a family competing in the problem tourney. 

W. de P. Crousaz.—-Please see answer above. 

0. C. W. Sumner.—Many thanks; they appear below. 


ADDITIONAL TovRNAMENT ProsiEMS RECEIVED. — 
“ Bargany,” “Tubby,” “English,” “Trifolium,” “ True 
Blue,” “Seeing the thing through.” 


PROBLEMS. 
gy C. C. W. Sumner. 
No. 1. 


Back (4). 
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White mates in two moves. 
No. 2. 


BLACK (7). 
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White mates in two moves. 
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No. 3. 


Brack (8). 
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Intending competitors in the Problem Tourney (for 
three-move problems) are reminded that entries close on 
April 10th. TI should be glad if solvers of this month’s 
problems would address their solutions to me at 
16, Kingston Road, Oxford. 

This year’s Solution Tourney commences in the next 
number of Know1eper, and will continue till the end of 
the year, all subsequent tournaments beginning in January. 
The winner will hold for twelve months the KNowLEpGE 
Challenge Trophy, of which an engraving appeared last 
month. This will become the property of any solver who 
wins it three years in succession, or four years altogether. 
In the event of a tie this year the tie will be decided by a 
further trial of skill under new conditions, but in the event 
of a tie in any subsequent year, the previous holder will 
retain possession of the trophy. In that case, however, 
neither a win nor a loss will be scored to the holder. For 
example, should the winner of this year’s tournament tie 
for first place with one or more others in 1903, the trophy 
will become his property if he wins it (without a tie) in 
1904 and 1905, or if he wins it three times more altogether, 
apart from ties. 

















The second prize will be 15s., and the third prize 
KNOWLEDGE for twelve months. In the event of ties for 
either or both of these, the ties shall be played off (as 
above), or the prizes divided at the discretion of the Chess 
Editor. 

The problems published will be either three-move or 
two-move direct-mates, and not more than three will 
appear in any number. In the event of any problem being 
incorrectly printed, it will be cancelled and reprinted. 
Points will be awarded as follows :— 

Two-move Problems..—-Any one correct key, 
a second solution, 1 point. 

Three-move Problems.—Any one correct key, 
a second solution, 2 points. 

One point will be deducted for any one incorrect claim 
for a second solution. A correct claim of “no solution ” 
will count as a correct key. 

In addition to the above, the following special condition 
will apply during the progress of a problem tournament :— 
“ For each dual continuation on White’s second move me 
point; 1 point being also deducted for each incorrect 
claim of this nature.” When a problem has more than 
one key, no points will be given or deducted for claiming 
duals. A “triple,” ete., will count only as a dual, and a 
“repeated dual” will count only as one dual, the Chess 
Editor being the sole judge as to whether any particular 


points ; 


4 points ; 








dual shall count as merely a repetition of another dual, or 
as a separate dual. Any or all of these conditions (except 
those relating to the Challenge Trophy) may be modified, 
if found desirable, i in future years. 





CHESS INTELLIGENCE. 





The Monte Carlo tournament came to a conclusion on 
March 12th with the following result :— 


First Prize, G. Maroczy ... 143 | Fifth Prize C, Schlechter 12 
Second Prize, H. N. Pillsbury 144 | Sixth Prize r Tarrasch... 12 
Third Prize, D. Janowsky ... 14 | Seventh rine )ller Wolf... 12 
Fourth Prize, R. Teichmann 13} 

The remaining scores were M. Tchigorin, 114, F. J. 
Marshall, 11, I. Gunsberg, 102, J. N. Napier o 93, J. Mieses, 


91, J. Mason, 9, M. Albin, 84, G. Marco, Res Popiel, 73, 
Von Scheve, 5, Eisenberg, 43, Reggio, 24, Mortimer, 1. 
It will be noticed that the scores of the first four are 
extremely close ; in fact there is no ncticeable gap till after 
the sixteenth name on the list. Dr. Tarrasch was naturally 
out of practice when he started, but picked up rapidly as 
soon as he recovered his form, and is evidently as dangerous 
as ever. Marshall fell off towards the finish. Mr. 
Teichmann for once did himself justice, and proved 
himself to be the strongest of the British representatives. 
Mr. Napier made a most successful first appearance for 
the United States, but Herren Marco and Mieses are 
below their accustomed places. 

The Anglo-American cable match concludes 
going to press, with the following result :— 


as we are 


Britisu Is.es. AMERICA, 

1. T. F. Lawrence ... 4 1. H. N. Pillsbury ... 5 
2. J. Mason... i 2. J. H. Barry 4 
3. H. E. Atkins 1 3. F. J. Marshall 0) 
4. F. J. Lee... 0 4. A. B. Hodges 1 
5. D. Y. Mills ae 3 5. E. Hymes A 
6. G. E. Bellingham j 6. H. Voight 2 
7. H. W. Trenchard L 7. E. Delmar 0 
8. J. H. Blake 4 8. C. J. Newman i 
9, E. P. Michell 1) 9. P. Howell 1 
10. T. EK. Girdlestone 0 10. G, Helms 1 

14 5} 
The games at boards Nos. 1 and 3 were played, not 
by cable, but over the board, Messrs. Pillsbury and 
Marshall being in London on their way home. The 


British Committee appear to have selected their opponents 
with great judgment or luck, Messrs. Lawrence and 
Atkins being notoriously stronger over the board than 
when playing by cable. The British team were consider- 
ably weakened by the absence of Messrs. Blackburne, 
Jacobs, Ward and Jackson. 


All manuscripts should be addressed to the Editors of KNowLen@e, 326, High 
Holborn, London; they should be easily legible or typewritten. AJl diagrams 
or drawings mtended for reproduction, should be made in a good black 
medium on white card. While happy to consider unsolicited contributions, 
which should be accompanied by a stamped and addressed envelope, the 
Editors cannot be responsible for the loss of any MS. submitted, or for delay 
in its return, although every care will be taken of those sent. 

Communications for the Editors and Books for Review should be addressed 
Editors, KNowLene@r, 326, High Holborn, Londun. 


For Contents of the Last Two Numbers of ‘ Knowledge,” see 
Advertisement pages. 
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All remittances should be made payable to the Publisher of “* KNow.Lenae.’”’ 
“ Knowledge” Annual Subscription, throughout the world, 

7s. 6d., post free. 











